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Preface 



It would bd a waste of time to survey any group of classrooni tBach" 
ers and ask whether or not they consider the development of creative 
thinking abilities to be a goal in their classroom. Nearly every 
teacher, regardless of training, philoaop'iiy, age, or sex would agree 
that creativity is a desired outcome of instruction. However, it is 
unlikely that there would be such agreement in response to ques- 
tions such as: What is creativity? How do you recognize creativity? 
What do you do to enhance creative thinking abilities? How do you 
measure increased creativity? Within the usual classroorn for gifted 
children these issues become even more critical because the devel- 
opment of creativity is a stated goal of nearly every program for 
gifted children. In some programs it becomes a primary goal around 
which all teaching and planning is focused; in other programs It is 
a secondary goal supplementing content onented goals. 

Given the considerable emphasis on these creative thinking goals, 
the teacher of the gifted child will be called on to make judgmerits 
about the creative abilities of the children Jn these classes, to select 
or develop the most effective ways to enhance the creativity of gifted . 
children, and to evaluate the effectiveness of their instruction in at- 
taining these goals. Faced with this formidable task and the volu- 
minous literature in the area of creativity, the teacher is often at a 
loss to decide which tests to select, which teaching strategies v^ill be 
effective, or which of the proposed curricula is most worthwhile, 
The purpose, of this book is to provide teachers with information 
about the research that has been done in the area of creativity and 
the development of creative thinking skills so thf t they may begiii to 
make informed judgments about, and select appropriate teaching 
strategies and materials for, achieving their goals. ' . 

The book will be divided info four major sections. First, a consid- 
eration of the definitions of creativity and their relation to giftedness 

i 



will be pffered as a basis for the discussion^ ta follow, Next, a brief 
consideration of means of identifying creative children will be pre- 
sented. These first two chapters wilj be relatively brief and used as 
an orientation for Chapter 3, the major focus of the book.. Within 
each of thosG divisions on attempt will be niade'to summarize major 
ideas and research findings. In additioni refererice will be made to 
more complete descriptions and basic sources of information for 
those who wish to pursue a particular'^ topic in more depth. These 
sources will be found in inserts labeled Basic, fle/erence. The third 
chapter also contains specific lesson plans that exemplify some of 
the techniques described, labeled Teacher Gui dm. These additional 
spurces should set a teacher on the way to designing a curriculum 
to meet specific needs and objectives. . . 

The final section of the book is designed to provide Ideas for eval- 
uating the effectiveness of the program you decide to implement, A 
program is only good if those who use it are comfortable with it and • 
are reasonably sure that desired efiects are achieved. 
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1 Defining Creativity 



The problem of defining creativity has received* attention in nearly 
every attempt to examine the process, to identify potential, or to de- 
sign strategies for its improvement. The complsx thinking process 
called creativity has thus been defined and redefined hundreds of 
tinies from many different viewpoints. There have been so many 
widely diverse deflnitions of creativity that one author has con- 
cluded that there is an extremely low probability that a new one can 
be found. It might be said that creativity within the field of defining 
creativity npw seems impossible (Baer, Rowbury, & Goetz, 1576). 

i 

PROBLEMS IN DEFINING CREATIVITY 

All the various definitions of creativity seem to have stemmed from 
disagreements relating to the following questions^ Are creativity axtd 
giftednfiss independent phenomena? Are gifted persons necessarily 
creative? Is artistic creativity the same as scientific creativity or 
problem, solving creativity? Do we measure creativity against the in- 
dividuars past performances and experiences or against societal 
norms? Can the creative process be broken down irito component 
sklirs that can be learned? The research in the area of creativity has 
not provided any firm answers to the questions posed here, but the 
definition of creativity adopted by various researchers has greatly 
infliienced the development of teaching strategies. 

Artistic Versiis Scientific Creativity 

The first issue to be Considered here is the question of artistic versus 
scientific creativity or problem solving creativity. Whether or not the 
strategies employed in the Grealion of paintings, sculpture, musical 
compositions, or other artistic products are the same as those em- 
ployed by the scientist, the political leader, or other problem solvers 
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is not entfrely clear. However/ task analyses used to assess various 
intellectual procBSses indicated much comniQnality'in these strate- 
gies and have resultBcl in the formulation of several models of crea- 
tive thinking based on the assuniption that'such commonality exists. 
(See. for example, Guilford^a model described briefly in this book 
and more completely in the Basic' Reference on the Struqiure of the 
Intellect.) The Structure of Intellect model and the research done in 
the various strategiei that will be discussed later also suggest that, 
within the process we call creativity, there are several specific skills 
that can be identified and modified to increase creative production. 

Tntelligence and Creativity r 

, Whether or not the intellectually gifted person is necessarily crea^ 
tiv^ is another question still open to investigation. Early studies by 
GetzeTs and Jackson (1962) first suggested only a slight overlap of 
intelligence and creativity. Even though 4his relationship has been 
generally supported by later research (Delias & Gaier, 1976), some 
^ questions about the genBralizabUUy of the research findings still ex- 
ist. Furthermore, as Renzulli (1077) has suggested, our final evaiua^ 
tion of adults as '^gifted" is nearly synonomous wit_h an evaluation 
of them as "creative/^ That is, the society in general labels as gifted 
those individuals who make a unique contribution to their field of 
study or practice. It would thus seem thgt even though students who 
are identified as gifted using IQ as the criterion of giftedness may 
not have the highest scores on tests of creativity, there exists a close 
^ ralationship between these two characteristics in those who ulti- 
mately produce the most valuable contributions to sooiety* To go 
one step further in this line of reasoning would be to conclude that 
our responsibility to encourage the development of creative thinking 
and problsrn solving in the Intellectually gifted Is of primary impor- 
tance. 

Standards for Judging Creativity: Individual or Societal 

The task of defining creativity in chUdren is further confused by the 
lack of agreement about the standard against which a response will 
be judged. A response (be it a composition, solution to a problem, 
oil paihting, or simple pun) might be Judged creative relative to the 
norms of the population of which the individual is a part—class- 
room, school, community, or natiori—or it might be judged relative 
to the individuars past experience and behavior. Both of these ap- . 
proaches hAve been used in the identification of creative potential 
and products. With young children in particular it would seem most 
reasonable to use the latter comparison. Most teaching materials 
have been ortented in that direction with an underlying assumption 
that if the concept of inventiveness (in the sense of siirpasslng one*s 
own previous ideas and conceptions) is taught first, subsequent at- - 
tempts to orient the child toward ^^urpassing societal norms ^ill be 



easier. With highly gifted individuals, comparisDns with societal 
norms may even tend to restrict the boundarios and limit the direc- 
tion of creativity rather than provide reasonable guidelinos for com- 
parison. 

A Proposed Definition 

One definition of creativity that avoids locking us into one perspec- 
, tive, but is still very useful in aUowing us to hoth ficplore some of 
the unanswered research questions and to assess the usefulness of 
various tactics used in the development of creative thinking, is of- 
fered by (ones (1972): 

Creativity is a combination of the flexibility, originality, and 
sensitivity to ideas which enables the learner to break away 
from usual sequences of thought into different and productive 
sequences, the result of which gives satisfaction to himself and 
pospibly to others, (p. 7) 

MODELS OF CREATIVE THINKING ' 

The orientation of researchers in dBfining and studying creativity 
revolves around models that stresR either the creative process itself, 
the products of the creative process^ or the personality of the Creator, 
Although the product models have generated^-fnore research and 
siudy of the processes of identifyingSQreey^ potential and devel- 
oping creative thinking, each onentation has resulted in the devel- 
opment of particular lOtions about the appropriate means of identi- 
fying and fostering creative thinking in gifted children. 

The pTOCess Oriantatidn 

The two theorists who contributed most to the idea that the process 
of creativity is greatly affected by the environment are Carl Rogers 
and. Abraham Maslow. Their orientations led to jha study of class- 
room environment and its effect on creative thinking, 

Rogers (1962), one of the theorists to speak oHhm universality of 
creativity, defined the creative process as the production of novel 
" ideas or products as a result of the interaction between individuals 
and their environments. He carefully made no distinction between 
'*gQod" creativity ahd -'bad'* creativity, leaving that distinctibn to 
the individual to m.ake in terms of his or her eKperience. It is Rogers' 
belief that the ability to be creative in'this relative sense is an attri- 
bute of every indlviduah but that it is often buried beneath layers of 
psychological defenses. The cdhditions that provide for the emer- 
gence of this ability from benaath those defenses are psychological 
safety afid freedom. Psychological safety is established by accepting 
. the individual as being of unconditional worth, providing a climate 
in which external evaluaticn is absent, and providing empathetic 
understanding. Psychological freedom allows, the individual com- 
plete freedom of symbolic expresdon, 



A, F 1 Maslnw aclded another dimension to this basic theory of 
creativity, Smondary crmtivity, as defined by Maslo'w (1968), is the 
type of creativity that resuUs when one person works with and 
''stands on thti shoulders*' of others and consciously proceeds cau- 
tiously to corfclusidns. Primary creativity is the creativeness that is 
the heritage of avery human being and springs forth from the uncon- 
scious. This creativeness is found in all healthy children, but is bur- 
ied, as Rogers claimed, beneath defenses that develop over the years. 
iVlaslow alsb distinguishes between special talent-creativeness and 
self actualizing creativeness, Special talent cre?q£]Veness is the type 
of creativeness displayed by musicians or artists, whereas sBlf ac- 
tiiallzing creativeness involves a tendency to do anything creatively. 
Self actualizing creativity involves a special kind of perception that 
allows the person to see "the fresh, the raw, the concrete, the ideo- 
graphic, as well as the generic, the abstract, the rubicizeci, the cate- 

^ gori'^ed and the classified'* (Maslow, 1968, p. 137). Inherent to this 
creativeness is the ability to express ideas and intuitive feelings 
without dreading the reaetions such expression might bring, as well 
as a spontaneous, effortless, easy, and free manner of acting without 

] the hindrances of stereotypes, cliches, or preconceived notions of 
what one should see, feel, or do. As Maslow sees the human being, 
these attributes are all fundamental characteristics lost in the pro- 
cess of enculturation and are only recaptured by the self actualizing ' 
person who is able to dig beneath the layers of defenses and recover 
them. 

The Stages of the Creative Process 

The creative process has^ also, been studied through case studies of 
creative Individuals and autobiographical descriptions they have 
given of the creative process. These data suggest that creativity can 
be explained as a series of chronologically ordered stages. Each stage 
is crucial, and makes a unique contribution, to the ovorall process. 
These stages have been described in many sources and are summar- 
ized by Wallas (1976) as: preparation, Incubation, illumination, and 
verification. These stages suggest certain interventions that might 
have a positive impact on the overall success of the creator. The 
stage that seems most open to input is the preparation stage. Because 
this is the stage where the individual must define the problem, 
gather Information or data relevant to the problem, and formulate 
approaches to the solution, it would appear that any training that 
allows the individual to be open and flexible in this process would ' 
aid his or her progress. Similarly, the stage of incubation suggests 
that the student may need time to "let the problem' He'* before a 
solution or idea is produced. This suggests that a teacher must allow 
time for students ta iflcubate ideas. Further, the student and the 
teacher must not always demand immediate solutions to problems 
I orVimmediate products. " k ' 

The notions that developed as part of the process approach to crea- 




tivity suggest an operi, teee ©nvlioriinerit vvhich is structured bo that 
creative behavior cati occur ivitjoul threat and with reinforcemeiit, 
Corid It Ions ..that smw to coyitrtlute to such in exiviroriment have 
^been reiearched and will bm discussed in the third chapter of this 
book. ^ ■ 



T1ie'^Personality=OFleJita]lQ^^ 

Othfer researchers have apprcacliid thesttidy of^?e¥fiWtyrits^de€i'>~-.^ 
nition, identification^ an<i developnnent through the study ofcrea- 
tlve iDersons and their peiaoraalltles. These studies have led to coni- 
posite descfiptlons of creative Individuals Iri the fields of architeGtura, ' ^ 
matheniatici, and scifirice, Many of the persoiiality traits identified 
suggest that these charactorlstics are closely related to the procpss of 
creativity.That ls» it would appear that mriy^ofth 

.■ that have been found -in creative individuals relate to the chajracter- 
istics of Maslow's self actualized person and to the stages of the 
creative process, . ^ 

Among the traits tbat have been identified si characteristic of ere- 
ativelndividuals are* openness to experiences Interiial locus ofeval- 

, uatlon, ability to toy with Id&aij ivUIIngness to take risks ^ prefcrenci 
for coniplexity, tolerance for srabigultyr a positive self images and 
the ability to became ibsorbecl in a task (Guiifqrd, 1 flS9i MacKinnoii, 
1970; Roe, 1952). Certaijily the pMparatory^ stage of tie creati^fe 
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process calls on the individual to he open to new experiences and 
ideal, 1o ,toy with ideas, and to feel free to ^e©k out new ideas in 
tinffliniliar areas. The incubation stage requires a tolerance for am- 
bigiiity. The verification stage is likely to require an evaluation of 
the worth of the project and willingness to take risks in presenting 
the ideas to others. The personality Qrientation led to the develop- 
meiit of several tests of creative ability, but did not have a great im- 
pact OTx the area of the development of creative thinking abilities. 

The Product Orieiitation 

The product models served as a bsis)s iur the majority of the tech- 
iiiqiios and programs aimed at the megisurenieiit and developnient of 
_ creativity. These models focused on the prodifction of new and orig- 
inal solutions to problems or unusual and novel creatioris. The most 
popular mqde) has been J. P. Guilford^s Structure of the Intellert 
^ (SOI) model. 

Ciiilford^s StTucturQ of the Intellect Model " ' ^ 

Guilford's Structure 'of the Intellent model was originally derived 
^^'--"^ftom^^m-nnBly^^ on thousands of subjects all of 

whom took hundreds oT tests of mental abilities. The analysis re^ 
vealed that the thinkirig processes people used' (at least as assessed 
by these tests) could be categorized according to the content area In 
which thinking occurred, the complexity of the product produced, 
and the mental operation used in the process. For example, if a per= 
son Is asked to recall his or^her phone number, he or she uses the 
operation of memory to produce a simple unit of symboliG Informa^ 
tion.' The operation is memory, the cpntent is symbolic, and the 
product is a unit. Mental tasks were.^t|ius categorized according to 
these three dimensions, with each task assigned sonne level within 
the dimension. - ■ , 

Oiv&T^ni Production. As a result of this process, Guilford idfentifled 
one mental operation which he labeled divergent production and 
^vhichig^^nsid^red t^ be one of the basic operations involved in 
creative thinking. TKTs imntahoperation^waijdefine^^ the ability 
to produce inany, varied responses or iolutlons to a glvenTaslrDr^ 
qiiestlori'. He further broke divergent produatlon'down Into more ■ 
specific components! fluency, flexibility, originality, and elabora- 
tion. Fluency is the ability to produce several Ideas or solutions to a 
given problem, /legibility Is the ability to produce Ideas or solutions 
to a probleni that come from many categories of possibl" snIiitionSj 
originality is the ability to producie unique or novel sdlutions[to^.a., 
'problom, and eJaboration Is the ability to add detail to a given'fidea 
in orcjot' 1o produco a new idea, 

A simple example will Illustrate these aLiiJtles. Suppose we pose 
the following question; If you want a drink of w^ater, what are all the 




ways you can think of to transport water to your niouth?Jt is readily 
apparent that there are many answers to this questipti— glasSj coffee 
cup* tea cupt paper cup, etc. The more answers produced , the more 
t fluent the person is. If the individual chooses answers firom many 
categories by saying, * 'glass, cup, using hands to form a cupj hose, 
bending head under faucet, making a fountain, etc.," then he or she 
is said to be flexible. If the solutions are novel or unique then the 
person is said to be DrlginaL Finally* the skill with which the person 
builds on a given idea, such as describing the constriiction of a water 
fountain in detail, is called elaboration. • 

BvaJuQtion. Evaluatloii, another thinking operation described by' 
Guilford, has been eniphasized in some of the creativity develop- 
ment progranis. This particular process Implies the ability to make 
" j tid g men ts abgu t_the^Qrth or value of a response accordlrig to sonie 
criteria* 

The developinent .of evaluative skills in the creative IndivrHual'^ 
^' would Include the ability to evaluate products according to existing 
criteria and standards as well as the ability to create new criteria and 
standards for his,.oT her own unique products (self evaluation)* De- 
veloping evaluative, skills in creative individuals Is necessary for 
two importanl reasoris.,.Fitst, the creative individual will need to 
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assess the direction in which he or she is proceediiig in coinpleting 
a task^ — ^be it a mathematical or scientific problem, an artistic crea- 
tion, a poem* or any Dther creativB product. Evaluating the effective^ 
ness of the process and learning from: past errors are crtJcial ixi the 
development of new ideas. Secondly, the creative person by virtue 
of the creative process will ofteii be using ideas, incorporating ma- 
terials, and producing products for which no existing criteria are 
applicable. For exarnple, until the first impressionist painted, there 
were no standards for judging impressionistic art. Pioneers in any 
new endeavors will be resppnsible for creating criteria for success as 
well as the successful product* ' , 

The combination of divergent production and evaluation as part 
□f the creative problem solving process is particularly important if 
the level of instruction in this .area is to go beyond siinple-exercises 
into the realm of real problems and creative prodiiction. 

It should be emphasized here that many other thinklrig skills, such 
as memory and convergTOt production, play a role In creative think- 
ing and problem solving. The point made by Guilford is that diver- 
gent production and evaluation appear (o play a major role iii drea- 
tive thinking and are not developed in most ediacational programs. 

The divergeiat production and evaluation operations are employed 
across several content areas (verl^al, figural, symboliCi and behav- 
ioral) to produce products with varying degrees of complejcity, The 
assessment of these operations fornmed the basis for many of the mea- 
sures of creativity discussed in Chapter 2. FurthBrmore, the devel- 
opment of these skills has fornied the basis for the vast malority of 
programs designed to increase creativa thinking skills, Such pro- 
grams have^||ngrgUy_iocused- de- 
'MfileH4n"tne^3ivergent productions^ The result Is an attempt 

to construct activities that span all possible bombinationa of levels 
of complexity and types of content 

BASIC REFEkENCE on tHe Stfucture of the Intellect Model 

A.jjy teacher of the gifte^fWho is interested In exploring a model that 
will drau^ attention to the need to develop the higher level thinking 
skills of these children (creativity included) should consialt the foU 
lowing reference. 

Guilford, J. P. The three face^ of intellect. In W. B, Barbe ^ J. S, 
Renzulli (Eds.), Psychoiogy and edumiion of the gi/ied. New 
York: Irvingtoh, 1976, 
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2 The Rssessment of CfeatMty 



The measurenient of creativity or creative thinking abilities is still 
in a very prlniitlve stage of developnient, Unlike areas of reading 
achievemeht or mathematics achieveinent, creativity^ repreients such'r 
a nebuloui Concept that it has been difficult to define the concept in 
such a M^a> that we can examine a.chlld to determine whether or not' 
that child Is creative or has the poteiitial to be creative. 

STAsmARDKED INSTRUMENTS 

Those instruments that have been developed to date are based pri- 
marily on either the product or pBrsonality approaches to creativity 
discussed in Chapter 1. The tests focusing on products have gener= , 
ally Incorporated the notions of creativity outlined by GuilfordJ Tlie 
best known and most widely investigated tests of this type are the 
Torrance Tests of Creative Thinking (Torrance, 1066). 



Torrance Tests of Creative Thinking 

The most popular and widely used measures of creativity in chil- 
' dren are the XorrancS Tests of Creative Thlriking (Torrance, 1966), A 
test based prlniarily on assessing the divergent prdductlori abilities " 
discusied by Guilford In the Structure of Intenect mo^d^^^^ 
yields scores for fluencyi fle^dbllityp Qriginallty, an3 elabbratldn. 

There are two farms of this tesj-^figural and verbal- Items on the 
test c^iislst of opan^ fnded gueitions or task completion Items. In- 
structions to the individual urgn. that hfe or she be as anginal as pos- 
sible, , Samples of the types of iteins that might, be found on these 
teats follow. ^ 
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Verba J Form 



In the space below list all the uses you can think of for a brick, 
List as many interesting and unusual uses as you can think of. 
Do not limit yourself to any one size brick. You may use as 
many bricks as you like. Do not limit yourself to uses you have 
seen or heard about; think of as many possible new uses as you 
can. 



1. 
2. 

3. 



Ffgur^ Form 

By adding lines to the incomplete figures on this page, you can 
.sketch some interesting objects or pictures. Try to think of 
some picture or object no one else will think of. Try to make it 
tell as coniplete and interesting a story as you can by adding 
and building on your first idea. Make up an interesting title for 
your dravving and write it at the bottom of the block next to the 
number of the figure. " ^ 



Studies of the riliabtllty and' mlidlty of this Instrument in- 
dicate that the consistency of scoring and agreemeht between acor- 
.ers on this test is quite high (Torrance, 1966). Questions have been 
raised, however; about thie validity of the Instrument because of its 
high correlations with measures of Inteljigehce in comparison with , 
lower correlations with other n^easures of creativity. Within gifted 
Jpopulations, howeverj there have been repeated studies showing, 
low correl^tio^is between IQ scores and the Torrance^ Tests of Crea- 
tive Thinkftg (Delias & Gaier, 1976). Slight variations in working 
tlniii test atmosp^here, and directors on the TTCT seem to yield dif- 
ferent kinds of results" and different patterns of correlations with^ 
other variables (Wallach & Kogan, 1965), , 
' A final question raised about the Torrance Tests concerns aptitude 
versus achievement. The degree to which the Torrance Tests repre- 
sent one or the other of these types of tests suggests the appro»^^late- 
use of the test. However, like the intelligence/achievement diL.urria, " 
this issue is not likely to have an easy solution. At this point* it 
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seems safe to say that the Torrance Teats do In fac/- measure some- 
thing different from the vpiables measured by intelligence tests. ' * 

Other Measures of Divergent Production 

There are many other creativity tests that assess student divergent' 
thinking products. These include the comj^ietion of tasks such as 
Alternate Uses, Consequences, Plot Titles/ and the Utility Test de- 
rived by Christensen* Guilford, and Wilsrn (1958), 
Many studies of these tests have been conducted to determine the 
. degree to which they predict given creavive production criteria such 
as ratings of creativity by judges of prq iucts, pure ratings , etc. These 
studies yielded highly inconsistent f hd honconclusive findings. It 
is, therefore, impossible to say at Ml time whether these tests mea- 
sure creativity, some aspect of creat^^ e thinking, or sorne quality not 
closely related to creativity at alh / 

Personality as a Basis for Assessing f^jrepitii^Uy 

Using the personality model ff/f vSev^ing creativity suggested that 
measures of learning style vari iblef; such as preference for cognUive 
complexity, cognitive flexibiliiy, and perceptual openness may pro- 
vide some information abou/ Individual creativity, A measurs of 
. cognitive complexity={Revised Art Scale of the Welsh Figure Prefer- 
ence Test] v^as used jn a number of studies to successfully distin- 
guish creative from noncrea dve artists using some other measure of 
creativity as a crtteriort (Dejlas & Gaier/1976), The personality ori^y 
entation has also been eiup^oyed in Justifying the use of such scales A 
as the California PsyGholoi;ical Inventory and the IPAR'to identify ■ 
creative individuals. . 

Other Measures of Creative Thi hking 

The tests discussed in th i preceding sections represent commer- 
cially available instruments for measuring creativity. There are many, 
jmany more of these available and to review or summariEe them is 
beyond the scope of this publication. In addition, they represeht ' 
only a small portion of instruments used to assess creativity. 
Hundreds of rating scales,; semantic differentials, and self report 
fortns have also been developed* A number of these are listed in 
the Appendix and sources of many more are listed in the following 
Basic Reference, . * , 

. — ■ ^ ^ 

BASIC REFERENCES un Measuring Creativity 

The books listed below pfovld,? listings and descriptions of tests* 
rating scales,, any questionnaires that might be used In the assess- 
inent of either creative pntentlal,, creative achlevernent, or self rat- 
ings of creative attitudes. V ^ r ^. ' ^ ' 



Borich, G. D., & Madden, S. K. Evaluating classroom instruction;' 
A sourcebook o/ instruments. Reading MA: Addison- Wesley^ 1977. 

Buros, Mental measurements yearbooks. Highland Park NJi 
Gryphon Press. 1938, 1940, 1949, 1953, 1959, 1965, 1972. 

Johnson, 0. G, Tests and measurements in child deveiopmentj 
Handbook IL San Francisco: Jossey-Bass, 1976. 

Johnson, 0. G., & Bommarito, J, W, Tests and measurements in 
child devBlopmeni: Handbook L San Francisco: Jossey-BasSf 1971. 

Kaltsounis, B. Instruments useful in studying creative behavior 
and crdatlye talent. /ournai of Creative Behavior, 1971, 5, 117= 
126, 162^l'65, 268-274. 




3 flppfoaches to the 
Stimulation and 

Deyelopment of th© 
Creative Thinking 
" Promm 



The stimulation of the creative thinkliig process in children and 
adults has been attempted through a wide variety of approaches. The 
many techniques that have been discussed range froin indirect ap- 
proaches that include more provision for an open and ftee atnioi- 
phere to Highly structured programed materially Withiii aach of the 
approaches, there has been conflicting evidence about the effectively, 
ness of the technique. In general^ however, the research seenis-to 
suggest that many approaches have been successful in contributing 
to the development of the specific thinking skills that appear to con- 
tribute to the overall creative thinking process, A. discussion of these 
approaches, the ways they might be incorporated Into the regular 
classroom^ and outcomes you might expect are presented in the fol- 
lowing sectionsi^ 

SEtTING THE STAGE FOR CREATIVE THINKINd 

A first consideration of the teacher whr v^lshes to stirnulate creative 
thinking must be the classVoapjenvironment itself That the teacher 
and the claasroom climate provided by that teacher are craicial vari- 
ables to be considered in plahnirig for the developmerit of creative 
thinking skills is suggested not only by the general literature on the 
effectiveness of teaching strategies, but also by the studies of creativ- 
ity programs that show significant differences among pupils using ' 
the same program but In different classroonis with different teachers 
(Callahan Renzulli, 1974), Although no specific research has been 
done that controls threatening and nonthreatenlng environments 
aloriep It is a well accepted notion that nonthreatening environments 
are most conducive to creative productipn/ 

Torrance, in reviewing a number of his studies of creative behav- 
ior In the classroom, concluded that the primary values that a 
teacher should exhibit for maximizing creative potentiararer**re- 



spect for the questions and ideas of the child, respect for his right to 
initiate his own learhing effort, and respect for his right to reject, 
after serious consideration, the adult*s ideas in favDr of his own" 
(Torrance, 1965, p, 252). Furthermore, ;most of th| specific strategies 
and programs that focus on developing creative thinking skills are 
predicated on the assuniption that certain open and nonjudgmental 
conditions are established in the classroom pripr to the initiation or 
implementation of these programs. For example, the Mew Directions 
in Creativity (RenzuUi, 1973) program cautions teachers to avoid us« 
ing certain expressions or evaluative Judgments that are counter to 
those values- which Torrance found to be so Inipbrtant. Examples of 
phrases to be avoided include: 



Don*t be silly, 
Let*s be serious. 
That's ridiculous. 
' Quiet down. 

The principal won*t like it.^ 

Let's be practical. 

You should know better. 

What's the matter with you? 

That's not our problem, 

VVeVe tried that befor©> 

That's not part of your assignment. 

That's, childish. 

good idea, but ... " 
It won't work. 
Don't be so sloppy. 



Torrance's research studies also support the notion of maintain- 
ing a nonjudgmental attitude in the classroonn, It has been shown 
that children who work under conditions of unevalnated practice 
and are encouraged to experiment freely will tend to generate more 
creative responses in subsBqueht sessions than children who prac- 
tice under highly evaluative conditions (Torrance, 1Q65). This is not 
to suggest that evaluation is not an important componont of the ere- 
ative'process, but rather that adult judgments pust be suspended for 
the creation of open and free environments. The development of self 
evaluation is an important component of efforts to develop creative 
thinking 'abilities and appropriate self concepts regarding creative 
productlyity. With gifted children, the ability to evaluate the worth 
of one's own products beconies a crucial skill; ofteri the product 
will have no existing standard by which it can be judged or will 
represent such novel thinking that few will be able to adequately 
evaluate its vyorth. 



BASIC REFERENCE on Ciassroom EnvlroniiiMit 



The book Reivflrdlng CrBative Behavior preserits a philosophy, re- 
search, and suggestions for creating environments In which creativ- 
ity should nourish. 

rorrance,7E. P. RewardAng 'creative behavior: EKperiments in 
classroom crmtivity, Englewood Cliffs NJ: Prentice-Hall, 1965. 

^ — ..j...^.^ ^ __ . : _^ 

Modeling Creative Thlhking 

The important role of the teacher and teacher behaviors has been 
emphasized by studies of modeling and its effects on divergent pro- 
duction. Basing their studies on the effectiveness of modeling in 
changing other kinds of behaviori several re^archers looked at the 
effects of videotaped models on children's fluency arid originality. 
In one study (Belcher, 1975), groups of students viewed eidi^jL 
model who gave many unusual usee*for a tin can or the samam^del 
giving the same number of uses, but vary unoriginal uses.,A Second 
group read a booklet on brainstorniing and a final group^acted as a 
cpntrol and received no special treatment? The film in which the 
model displayed original uses prbduced the'most positive effect on 
fluency and originality. A similar study that used rnodels exhibiting 
high or low fluency and flexibility in responding demonstrated that 
high model fluency resulted in higher fluency and flexibility in both' 
a paralleh similar'task and on a task requiring considerable general- 
ization (Zimmerman & Dialessi* 197*3). 

Other methods have also been used to present models of creative 
thinking. In one study, the use of reading materials that described a 
creative person in the process of problem solving (Olton 8c Crutch- 
field* 1969] resulted in increased scores on tests of divergent think- 
ing. 

Although research in this area is very sparse, the results so far 
would suggest that teachers can increase the number, the diversity , 
and the originality of responses frona children in their classrooms by 
exposing them to models who are fluent, fle)£ible, and originaL 
^ Since the teachers are obviously models in the classrooin, it would 
seenn that if they vVish to facilitate creative thinking in tlie classroom, 
' they should first model the behaviors they wish to develop. It would 
also ,seem that the use of models, on film or in printed literature, 
who exhibit preativity would prove useful in generating a readiness 
to respond creatively.^ ^ ^ 

InstructiDns To Be Creative 

One very sirhple teacher behavior that can be highly effective in in- 
/fluencing the creative responding of children is to give instructions 
that request that the students exhibit more creative responses (Maltz* 
man, Bogartz, & Breger, 1958; Ridley & Blrney, 1967), Verbal in= 



structions to role play a creativ© persoii (I.e., uninhibited person) 
while engaging in creative thinking will produce more original re- 
sponses (Levy, 1968), Instructions to Imitate models who were giv- 
ing flexible and divergent responses have also been shown to in- 
crease creative behaviar in children (Harris , 1975), Although this 
Very simple instruction seems obvious and easily implemented* it is 
often neglected. There should be a conscious effort on the part of the 
teacher to implement this direction in a variety of ways to avoid the 
pitfall of making the directions monotonous. That is, the teacher 
must be creative In in^structlng students to be creative. This might' 
provide an excellent opportunity for modeling creative behavior! 

en Versus TradiHonal ClmsroomB 

The impact of classroom arrangement on creative expression was 
recently the subject of a number of research studies. A summary of 
the research evidence Indicated that open classrooms generally re- 
sult in superiDrity of performance on various measures of creativity 
L^fRamey Piper, 1974; Solomon & Kendall, 1976), It is important to 
\ note that in these. research studies it was not simply the arrangement 
of the physical space that constituted the identification of a class- 
room as open or tradittoiiah but also goal statements and ratings of 
emphasis on regime, competence* Dbedience, grades, and indepen- 
dence of students. The resuUs of these studies suggest that if an open 
classroom adopts those values and creates an atmosphere that is con- 
ducive to creative.thinking, there will be an increase in certain cre- 
ative thinking skills. Furthermore, it should not be concluded that 
traditional classroom settings that Incorporate those same values 
and create the type of accepting atmosphere that fosters creative 
thinking would not also produce such results. For eKarppIe, in a 
study that simply recorded teacher-student interactions, it was found 
that when teachers were '*open'* (clarlfyingf stimulating, accepting, 
or facilitating), students tended to be "productive" (discovering, 
exploring, experimenting, synthesizing, deriving vlniplications]. 
However, whec\. teacher behaviors were ''clbsed" (judging, direGt- 
ing, reproving, ignoring, probing, of priming), then student behav- 
iors.tended to be ^^reproductiv©'* (parroting, guessing, acquiesing,.. , 
reproduclng'factSjTeasoning from given orrememborad data) [Mac- 
donald & Earet, 1969). 

In conclusion, the literature suggests that physical arrangpments 
in the open classroom generally coincide with the adoption of in- 
structional procedures and teacher attitudes which foster the deveU ' 
□pment of these thinking skills, an|d^ that it is the instructional pro- 
cedures and teacher attitudes that are more influential in affecting 
student production. The results of these studies also suggest that 
immediate transition from traditional to open classrooms may result 
in a temporary docreased level of vorbal cfeativlty until students ad- 
Just (Ramey & Piper, 1074)..^ 



The Uie of Operant -Conditlgni^ 

In Ifsting those comppnents uf the classroom environmenrtKaTslim'' 
to influence the development of creative thinking, reinforcement of, 
creative behaviors must be given consideration. Nearly every book^ 
papea or lecture on the topic of creativity emphasizes the need to 
reward students for giving unusual rfnd unique responses or for cre- 
ating novel products. Research in the area of applied behavioral 
analysis has given Considerable support to the idea that rewarding 
novel responses will increase the likelihood of the production of 
more unique responses, Maloney and Hopkins (1973)* for example, 
were able to increase the number of different adjectives^ action 
verbs, and sentence beginnings used by stu dents^i^xreativB'^wttTTTg^ 
activities by using a competitive game and giving^a -'reward" of 5 
extra minutes of recess /Increases in these mechanical aspects of the 
skills of composition were accompanied by higher ratings of creativ- 
ity for compositions produced, after 17 days of this activity. There 
was also evidence to indicate that the Increased writing skill was 
accompanied by a change from negative attitudes toward writing to 
more positive attitudes. It would thus appear that one can modify 
sentence structure and the use of particular parts of speech both 
quantitatively and qualitatively by the use of systematic reinforce- 
ment. 

Other studies have shown an increase In the diversity of forms 
produced in block building activities through social-verbal rein- 
forcements, and increased novelty in easel paintings done by young 
. children through the use of descriptive reinforcement. (Descriptive 
reinforcement entailed giving comments that were directed .toward 
a specific aspect of the painting such as, ''That is a very straight line 
you are drawing.") The evidence presented ip these studies seems 
to support the idea that the coniplex behavlora we call creative 
thinking or painting, etc., may be synthesized and positively af- 
fected, by applying specific reinforcement techniques to aspects of 
those behaviors that make up the terminal skill desired. The*use of 
operant conditioning principles in the development of creative 
thinking skills is more thoroughly reviewed by Holnian, et ah, in the 
following Basic Reference. 

I . :,■•„ ^ — . ■ ■ ; 

BASIC REFERENCE on Using Operant Conditioning to 
' Develop Creative Thinking Skills 

This chapter presents a review of the various operant conditioning 
techniques arid specific behaviors that have been currently receiving' 
attention in the literature, . 

Holman, Jm Goetz, E. M., & Baer, D, The training of creativity 
as an operant and an examination of its generalization character- 
istics. In B. C Etzel, J. M, he Blanc, & D. M. Baer (Eds,), New ' 



dByeiopments in behavioral reBearcht Theory, method, and ap-* 
pUcQtion. In honor of Sidney W. Bijou, Hillsdale NJ: LaWrerice' 
Erlbaum Associates, 1976. 



Thero is some initiarevidence that the type of reward may have^a 
differential effect depending on the socioeconomic class of the 
child. It would, appear, for example, that inaterial rejnforceiiients 
(prizes) are less effective with middle SES groups than with lower 
SES groups (Johnson, 1974). 

An example nf the Introduction of operant conditioning tech- 
niques to creativg writing activities is given in Teacher Guide i. 
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TEACHER GUIDE 1 
A Good Writing Game* 

This game is designed to increase the number of different ac- 
tion verbs, adjectives* and sentence beginnings used in student 
compositions. An indirect result should be an incTease in cre- 
ative writing abilities. 

1 . Write a noun on the chalkboard and instruct the students to 
vvritf>a 10 sentence story uslnp the noun as the story topic. 
Upon completion of the story fa llow about 40 minutes) have 
the children turn in their papers and score each one in the 
following way; , 

Ont^ point tor each adjective. 
One point foi: each adverb, 
'One point for each action verb. 
One point for eacli prepositional phrase, , 
One point for each compound sentence, 
' One point for each different adjective. 
One point for each diffr.ent adverb. 
^One point for each different action verb, 
One point for each different sentence beginning. 

2. Divide the class into two teams based oii the scores earned 
in the first item. Rank the class from highest scores to lowest 
scores. Assign the-highest child to Team I, the second high- 
est to Team II, etc. This should provide balanced teams with 
equal chances of winning in the competitions that follow, 

3. On the first day the game is played, ask the students to list 
, three different adjectives. AVrite these adjectives on the 

chalkboard. Then, tell the students that you want them to 
write a 10 sentence story about the noun you are going to 
write on 'the' board and that you want them to use as many 
different adjTBctives as they can. Inform them that each per- 
son will receive 5 points for each different adjective used 
and that the team score will be the sum of the Individual 
scores. The team with the highest score will go to recess 5 
minutes early. You might also say that both teams can win 
if the difference between their totaKscores is less than 100 
points or if both teams score greater than a criterion score 
you set, 

Continue this activity for several days and tl^en change the 
instructions to include as many^ different action verbs as 
possible, giving 10 points for/ea^h different action verb. 
After several days^ add 10 points for each different sentence 
beglhning. . • 
' 5. This garne can be modified to Include different adverbsMuse 

\ of corripound sentences, prepositional phrases, clauses, 'etc. 
_ ' ^ ,- . 

'Adapted from Maloney ahd Hopkins (1973). 
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stimulation Techniques 



It has been suggested that one of the inhibitors of creative develop- 
ment is a monotonous environment. To assess the effects of monot- 
ony and novelty, Maddi^Charlens, Maddi, and Smith (1962) divided 
their subjects into four jr.6upsrTHe fi group w^as exposed to novel 
(visual and oral) stimulationi the second group v^as exposed to mo- 
notonous stimulation, and the last two were exposed to more normal 
and usual stimuli.. Creativity ratings pbtained from stories about pic- 
tures of people indicated that monotonous stimulation resulted in 
the least novel stories. There was no apparent difference between 
the groups in the noyel and normal stimulus conditions* 

Fuerst and Zubek (1968) found that sensory and perceptual dep- 
rivation caused experimental groups exposed to those conditions to 

. scorlf significantly lower on Guilford's tests of ideational fluency 
than control groups experiencing normal stimulation. More support 
for the effectiveness of stimulation In increasing creativity was of- 
fered in a study by Mackler and Shontz (1965). Five groups of sub- 
jects (art majors, dance majors , visually disabled, physically dis- 
abled but not visually disabledi and a control grouTj) were 
systematically administered tests of creative behavior under condi> 
tions of varying degrees of visual and kinesthetic stimulation^ An- 
other group of 40 students was administered the same tests under 
neutral conditions. The first four groups had been chosen to repre- 
sent extremes in visual and kinesthetic creativity to determine 

^ whether the Jncreases In creativity would be a function of the sub- 
jects' initial level of creativity, the Intensity of the stimulation, and 
the "sensory congruence" of the stir .iation with tiie subjects' life 
style. Creativity scorei were increased by all forms and all levels of 
stimulation. - 

Taylor's (1970) gifted subjects were exposed to auditory, visual, 
olfactory, gustatory^ and somesthetic (body) stimulation and gener- 
ally exhibited more confident and spontaneous production. Extend- 
ing his previous work to include an analysis of the size of the draw» 
ings, degree of openness, and" esthetic creativity ratings, Taylor 
found that following stimulation, the high school age subjects -pro- 
duced larger drawings (an Indication of psychological openness ac- 
cording to the author), drawings rated significantly more psycholog- 
ically open by psychologistsi and drawings rated more esthetlcally 
creative. Taylor concluded that *Isimultaneous sensory stimulation 
is a feasible means for inducing openness which is an important 
condition of creativity" (1970, p. 54). 

Warm-up activities can also be used to establish a psychologically 
safe environment in the classroom* The literature suggests that in- 
volvement in gamelike situations that relate. to the creative problem 
sdlviiig task to be presented is likely to increase the originality of 
. solutions In problem solving situations (Nash, 1975; TorTance, 1963), 



DIRECT APPROACHES TO STIMULAIING CREAtlYITY 



A major goal of creativity training programg is facilitating the pro- 
ductioti of original ideai. The operational definition of creativity 
adopted by Renzulli (1973), for example, is based on the production 
of ideas or products that are nevv^, original, and satisfying to the in- 
dividual or someone else at some point in time. This type of origi- 
nality,^ like originality admired in creative works or ldea§ in the 
larger, cultural sense, is more ft-equently the result of the generation, 
evaluatibn, and synthesis of many ideas than the result of a single 
spontaneous revelation. That is to say, the initial solution to a prob- 
■ lem is not usually the most unique or elegant solution an individual 
can produce. Therefore, fluency of ideas becomes an important char- 
acteristic of the creative thinker and the fluency principle is adopted 
as a nsijjssary, but not sufficient, condition in programs that number 
production of original ideas among their goals. A number of ap- 
^proaches have been used to achieve the goal of h*timulating children 
to produce a large number of responses to a qut^stion. Among these 
are brainstorming and v^ord assocration. 

Originality, as one of the attributes, measured by the various tests 
of creativity and as an essential part of any definition of creative 
thinking, also seems to require the formation of unique relationships 
between and among ideas. According to Mednick (1962), creative 
thinking requires new combinations of formerly iinassociated ideas. 
The more diverse the sources of the unassociated ideas, the more 
creative (original) the association. In fact, Mednick and Mednick 
(1967) developed a test of creative thinking based on that principle 
(Remote Associates Test), The RAT requires the subject to supply a 
single associate relating to three unrelated stimulus words. In line 
with the emphasis on new associations for creativity, the facilitation 
of original thinking has also been attempted through word associa-' 
tion. training and brainstorming. 

Word Association Training 

Early evidence of the fluency principle In word association training 
was presented by Maltzman, Bogartz, and Breger (1958) in an exper- 
iment that called for repeated associations to the same word list. On 
the average, over 75% of the responses on the fifth presentation of 
the list were responses unique to the subject being tested. Only 25% 
of the responses on the initial presentation of the list were in that 
category. Responses to a new test list by a group that had experi- 
enced repeated associations to the original list were statistically 
more original (as judged by the frequency with which they occurred) 
than those of a control group. Followup studies have generally given 
, further support to this approach to training original thinking (Maltz- 
man, et al.. 1958; Maltzman, Simon, Raskin, & Licht, 1960; Rosen- 
bauiii, Arenson, & Panman, 1964). 
Later studies (Clark & Mlrels, 1969; Mednick, 1962; Paulus, 1970; 



Stalton. 1970) supported the hypotheses that early responses to a 
given stimulus tend to be the more common ones, even when stimuli 
are more complex than simple Svords, and the greater the number of 
responses generated^ the higher the probability that an original re- 
sponse will be produced (originality usually being defined in terms 
nf the statiBtical infrequency of the response). 

The usefulness.of the fluency principle in training creative think- 
ing .would be highly questionable without evidence of transfer ef- 
fects, Such evidence has been provided by Flavell, Cooper, and Lo- 
iselle (1958); Judson, Cofer, and Gelfarid (1956); Maltzman, et al. 
(1960); and Freedman (1965)'. Training that rnvolves repeated pres- 
enltation of a stimulus with instructions to give a different response 
at each presentation constantly resulted in more uncommon re- 
sponses to new stimulus materials and increased originality ii^ prob- 
lem solving. In addition, Maltzrnan* et ah (I960) and Ridley and Bir- 
ney (1967) found that word association training increased scores on 
Guilford's Unusual Uses Test and Plot Titles Test. It may be con- 
cluded, therefore, that activities that require the student to generate 
multiple responses will usually result in the generation of more un- 
usual responses on that task and perhaps generalize to other prob- 
lem solving tasks. There are, of course, saturation or extinction ef- 
fects that should be taken into account when encouraging children 
to generate multiple responses. 

Instructions To Be Original 

As discussed earlier, another fundamental tenet underlying creativ- 
ity training is the assumption that instructions to be original will 
facilitate the production of original responses, Ridley and Blrney 
(1967) found that instructions to be original increased scores on 
Guilford's Unusual Uses Test, and results of an experiment by 
Maltzman, Bogartz, arid Breger (1958) showed that both training and 
♦originality instructions produced a significant increase in original- 
ity on a free association test list. It should be noted, howeveri that 
experimental groups receiving training and instructions were signif- 
icantly more original than a control group receiving only training, 

Brainstorming 

' 'Acting on the assumption that creativity can be stimulated and 
fluency can affect creative production, increasing attention has been 
placed on the problem of developing specific techniques to unlock 
creative potential, Brainstorming, the method most widely used and 
researched, focuses on the generation of new ideas by groups of in- 
dividuals. According to Foshay, "brainstorming can best be under- 
stood as an attempt to give social sanction to openness" (1961). As 
originally described by Osborn (1953) and further explained by 
Clark (1958), brainstorming procedures follow one general rule: 
ideas must be produced freely without consideration of quality. 



Thus, brainstorming is considered to be one activity that will de- 
velop ideational nuency, . 

" The effectiveness of this method in generating new ideas is attrib- 
uted to varying phenomena. Clark (1958) claimed that the free at- 
mosphere of a brainstorming session allows ideas to get to the sub- 
conscioiis where a group of free associations is triggered. Osborn 
(1953) proposed that the stimulating effect of verbalized ideas on the 
producer and others in the group and the effect of rivalry are the 
rea.^ons for increased productivity during brainstorming sessions. 
The stimulating effect of individuals in a group upon one another is 
evidenced by Osborn's (1953) finding that one third of the ideas 
produced in group brainstorming are characterized as being based 
on another person's expressed idea, 

Banic GuldeJjnes /or Brainstorming 

Thd basic guidelines of the brainstorming procedure are: (a) cfiti- 
cism is ruled out/(b) "free wheeling" Is welcomed* (c) quantity Is 
desirable* and (d) combination and improvements are sought. The 
leader's role in brainstorming is to explain these rules^ to see that 
they are adhered to, and to prevent the group from breaking down 
into smaller groups. The problem discussed should be as specific as 
possible, and* according to Osborn, the ideal number of persons in a 
group is between 5 and 10, 

The extent to which the basic rules are followedj the rdle bf the 
leader of the group, the size of the group . (brainstorming has been 
used by individuals as well as by groups), the addition of evaluation 
procedures following a session of unevaluated practice and genera- 
tion of ideas* types of problems* types of individuals* and training 
are all modifications of Osborn's original procedure, 

'Research on Brainstorming 

The popularity of the brainstorming technique has generated much 
research into its effectiveriess, the effect of modifications, and the^ 
interactions between these modifications. The type of problem posed ' 
to the group and the technique used to present the problern are mod- 
ifications that have been considered by' researchers. Parloff and Hand- 
Ion (1963) found that by making a distinction between "real" and 
"unrear' problems and observing groups as they attempted to solve 
these problems the groups left more generated ideas unreported for 
the unreal problems than for the real problems. However, the overall 
number of solutions was the same for both types of problem. Thus, 
teachers can -choose either real or fanciful problems to practice 
brainstorming techniques. 
• Presentation of the same problem in four different ways — verbal 
description, photographic representation, scale models Ulustratlng 
the problem but not allowing manipulation of the parts, And scale 
models< allowing manipulation of the parts— did not significantly af- 

^ ^ , • " \ 23 ■ '\ = - 
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fuc:t measuros of "goodness of solution;' (Lorge, Tuckman, Aikman, 
Spiugol. & Moss. 1955). Howover, modifi-cation of instruntions in or- 
dor to turn «ituatinnK into problam solving tasks resulted in an in- 
armm in thu numbnr of proposed aUornativu solutions to a problem 
and an Incrensu in thu numbor of highly cruativo solutions fMaier & 
Hn\p,m, 1052). Thn suqiinnnn of tanks prosentnd also affocts perform 
mnncrn on brainstorming tasks. If easier tasks (those having many 
easily arrived at possible answers) are presented first, a *'set*' of 
high fluency is apparently producnd that carries over to more diffi- 
nult tasks. 

One of the assumptions underlying the use of brainstorming tech- 
niquns was that the removal of eyaluatioa increases the generation 
of creative ideas; yet, the inajor criticism airned at brainstorming as 
a creative problem solving teGhnique has revolved around the evi- 
dence presented in the literature that unevaluated idea generation 
often results In a smaller percentage of high quality ideas. Hyhian 
(1960) questioned the fluency assumption when subjects who were 
given instructions to produce a large quantity of responses produced 
68% more responses, but failed ^o pirddude enough "good" (un- 
common and of high quality) responses tp ^eld as high a percentage 
of ^'good" responses 5s1he control group. He concluded that a large 
quantity of responses may lead to quality responses for some, but 
not fillv types of problems. , 

Arici (1965j attempt.ed to test the principle that ''quantity breeds 
quality" by correlating the number and quality df solutions pro- 
duced under brainstorming conditions. Although all correlations 
were positive, Jhey did not differ significantly from zerb. 

A series of followup experiments supported the brainstorming 
principle. In one experiment, subjects uritrained in problem solving 
were given 5 minutes to produce ideas to solve a given problem. The 
total number and the number of good ideas were tallied for each half 
of the total list and comparRd. Significantly more good ideas "ap- 
peared. in the last half of the list. In the second experiment, subjects 
who had been trained in deferred judgment principles were asked to 
produce ideds toward solution of a given; problem for 13 minutes. 
On this occasion the number of good ideas was totaled for each one 
third of the total number of ideas. Significantly more good ideas 
were produced in the final one. third of the list with no significant 
difference between the first two portions of the test. AUhough there 
was no significant difference between the. first one third of the list 
and the second one third of the list/there was a trend toward increas- 
ing proportions of good ideas as c]uantity was increased. According 
to the author, the results suggested that "extended effort in produc- 
ing ideas on a creative thinking problem tends to reward problem^ 
solvers with a greater proportiori of good ideas with increased quan- 
tily'* (Parnes. 1961, p. 122). / 

Brainstorming has been shown to be ah effective means of training ^ 
individuals and. groups to be more fluent; however, there is a sec- 
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onclary effnct of the geiteratlon of many low quality ideas. Conso- 
quontly, brainsturming has beon criticized as an inefficient problem 
solving Hlrategy. At tho same timu, rosoarch showod that training in 
thn evaluation or judgment of creative problem solutions results in 
the production of a higher percentage of quality ideas, but for fev^er 
ideas (Strattcjn, Parrj)tt. & Jahnson/197n), The next logical step 
would be to investigate the possibility of incorporating some of the 
brainstorming techniques vvith strategies for self evaluation of the 
quality of ideas. At least one study has demonstrated the effect Ive- 
neSH of thin upprnach (Stratton & Brown. 1972), This study compared 
brainstorming stratugies, training that instructed the individual, in 
judging rosponses uficording t|) sonio criterion, training that com- 
bined thn two strategies, and no Iraining. Thu combined Strategies 
firtjduced the greatest percentage of high quality responses (both of 
the other strategies proved more effective than no training at all). It 
follows that the teacher would not necessarily hamper the produc- 
tion of (lunlity ideas b^^ instructing or informing students, of criteria 
for judging the quality of ideas. It should be noted, however, that the 
individual is still allowed to.,|udge his or her own products rather 
than having judgment passed by the group or the group leader 
(teacher). 

Brilhart and jochem (1964) found deferrod judgment (that is, sep- 
aration of ideation and evaluation) superior to the textbook pattern' 
of problem solving (problem-criterion-solution-evaluation), In a fur- . 
ther investigation of the effects of suspended judgmentj Christengen, 
"Guilford, and Wilson (1957) administered the Plot Titles Test with 
and without instructions to write clever titles. It was assumed that 
directions to write clever titles Would call for evaluation on the part 
of the student, Thu effects of calling for clever titles were a reduced 
number of low quality responses and a higher average rating of de- 
gree of cleverness. Guilford (""962) attributed the conflicting evi- 
dence in the research on the effects of suspending judgment to the 
kind of evaluative attitude of the thinker. That is, if evaluation is 
used as a tool in the narrowing. down of possible areas of search for 
the solution* then It is an effective aid in creative problem solving. 
However, if evaluation creates a fear of u neon vent ion ality, social un- 
accuptpbility, or of being wrong, then suspended judgment is prer 
ferred. 

The experience with evaluation and the tone set in the brainstorm- 
ing activity suggests that the leader and his or her training and atti- 
tude are important variables in brainstorming. Groups with partici- 
patory leaders were superior in quantity of output, while groups, 
with nonpartidipatory (guided but could not contribute ideas) lead- 
ers were superior in quality of output (Anderson & Fiedler, 1964). 
PMedler; Bass, and Fiedler (1961) found that groups under stressful 
conditions functioned better with firm leadership, while groups 
working in pleasant, nonpressurad situations performed more crea- . 
tiv jly with permissive, nondirective leadership. Since brainstorm^ 



' ing Is gtmurally a nDnstrossfuI situation, it would appoar that non- 
tiiroctivn luudurship shuuld be beist for creative production in that 
Bituntioiv 

Thn prov^iously discussod results of Brilhart and jochem (1964) 
furthtir suggusted that leaders should be trained In techniques that 
knop thu idoatlon and evaluation aspects of brainstorming separate. 
In additiunp the attitude of the leader is an important variable. If the 
leader perceives the task as a problem' to be solved rather than as a 
decision tP.bu made, better results are achieved by the group (Hoff- 
man, Harburg, & Maier, 1962; Maier.& Solem, 1952). 

Osborn suggtjsted that 12 was the optimum number of individuals 
for a brainstorming group. However, most studies on the effective- 
noss of brainstorming techniques have been done vvith groups of 
two. three, or four ptsrsons, and little research has been done on the 
effect that variation in group size has on the results of research on 
creative problem solving. The little research that has bejeri done has 
been criticized for methodological inadequacies that result in mean- 
ingless conclusions (Thomas & Fink, 1963). It has Tjeen found that 
an initial problem that creates antagonism' becadse of a difference in 
attitudes within the group will inhibit creative behavior on later 
problems. However, an initial problem that helps develop interper- 
sonal attraction among members of a group with varied attitudes 
will unable the group to perform more ertjatively on later problems— 
even if those problems vvould ordinarily bring out antagonisms 
(Triandis. Hall, & Ewen, 1964). 

All of the variables discussed relate to the problern of the creativ- 
ity of the group in brainstorming activities. However, the schools are 
coricerned with making the individual more creative. The following 
questions, then, become considerations for the educator: Does brain- 
storming inhibit or enhance the creative thinking of the individual 
m he or she interacts in a group to solve a problem? Does brain- 
storming training inhibit or enhance the creative thinking of an in- 
dividual when he or she attempts to solve a problem alone? Do 
groups or individuals find more creative solutions to problems? 
Does training affect the creative behavior of the individual or group? 

One of the fundamental questions a^iked by investigators in the 
field of creativity centers around the eifect that group participation 
.has on individual creative production. Does brainstorming facilitate 
or inhibit creative thinking? If groups with or without training in 
brainstorming produce consistently more creative solutions than in- 
dividuals, and if training in brainstorming enhances the group per- 
formance, then training in group brainstorming is warranted, Or, If 
individual creative performance is enhanced by group brainstorm- 
ing, then training in group brainstorming is warranted. However, if 
individuals are more creative than groups and groups inhibit the 
.creativity of the individuah then a technique that provides for indi- 
vidual training Is more v^arrTOted. That is, if . individuals perform 
less creatively or equally WelLaJier brainstorming training, then the 




technique is clearly not an effective means of developing creativity 
in individuals. '*Group creativity cannot be very productive unless 
individual creativity has taken place . . . individual- and group brain- 
storming can help unlock the subconscious sources of creativity" 
(Rapp, 1967, p. 65). This statement by Rapp points out the impor- 
tance of examining the effects of brainstorming on individual crea- 
tivity. 

The most extensive research on the effects of brainstorming on 
individual creativity was a result of the development of a course in 
creative problem solving at the State University of New York at Buf- 
falo in which the brainstorming principle was emphasized. To jus- 
tify the use of the deferred judgment principle of brainstorming in 
individual production of ideas, individual students were asked to 
generate possible solutions to problems for 5 minutes per problem. 
In one situation, the students were told to solve the problem in or- 
dinary fashion; in the other problem situation, the Individuals op- 
erated according to the principle of deferred judgment. With unique- 
ness and usefulness as the criteria for quality, the deferred Judgment 
met_hod resulted in the . production of fiiore ideas rated as good 
(Meaduw, Parnes, & Reesej 1959). 

Numerous studies of the effectiveness of this course for develop- 
ing creative thinking produced positive results. In an experiment in 
which both trained and untrained subjects listed all possible uses of 
a broom or hanger, it was found that all subjects produced more 
good ideas (judged according to uniqueness and value) under brain- 
storming conditions than under nonbrainstormlng conditions (list- 
ing only good ideas), and subjects trained in the problem solving 
course produced more good ideas than those who had not taken the 
course. The authors concluded that ^^brainstorming instruction is an 
effective method for increasing the production of good ideas in a 
particular type of creative thinking problejn. and that it is more ef- 
fective if preceede,d by extensive training in its use" (Parnes & 
Meadow, 1959). 

In another study designed by Meadow and Parnes (1959) to eval- 
uate the effects of the problem solving course on creative abilities 
and selected personality variables» 10 measures were made of 
matched experimental and control groups at the beginning and the 
end of the course. The results were: 

1. The- experimental group had a significantly greater increase in 
number of ideas on both measures of quantity of Ideas. 

2. The experimental group had a significantly greater increment in 
quality of ideas in three out of the five measures of quality. 

3. The experimental group showed a significantly greater increment 
. on the California Psychological Inventory-Dorninance Scale (the 

personality trait that the course was designed to develop). 
In the third study of the creative problem solving courses, Parnes 
and Meadow (1960) evaluated the persistence of the effects pro- 
duced by that course. An experimental group (persons having com- 



pleted the course 8 months to 4 yearJ prior to the experiment] and a 
control group (enrolled at the uhivGrsity, but having had no instriic. 
tion in the creative problem solving course) were matched for vocab^ 
ulary ability add then given six creative ability tests: Guilford's Ap- 
paratus (quality). Unusual Vsm (quality), and Plot Titles (quality 
and quantity) Tests, and the AC Test of Creative Ability-Uses of Wire 
Cuathanger Test (quality and quantity). The experimental subjects 
scprod higher on all six measures than the two combined control ^ 
groups. The authors concluded that the effects of the course persist 
for at least 8 months after its termination. A very recent study of the 
creative problem solving course reconfirmed findings that enroll- 
ment in that course results in increased divergent production abili- 
ties. Incidentally, cognition and convergent production scores were 
also increased in this study (Reese, et ah, 1076). If we assume that 
college students represent an above average population of student^ 
thore is some grounds for expecting these effects to generalize to 
younger bright students. Evidence that this might be true is given in 
the study described next. 

The creative problem solving course developed at the University 
of Buffalo has also been used effectively with gifted high school stu- 
dents (Parnes, 1967). The Minnesota Tests of Creativity (a forerunner 
of the TTCT) were administered before and after a 5 week course to 
an experimental group; the same test was also administered twice 
with a 5 week time lapse to a control group. Experimental high abil- 
ity students (measured by the Otis Test of Mental Ability) showed a 
significantly greater increase in scores on the creativity tests than 
students of the same ability who did not receive training. Experi- 
mental students of low aT)ility showed greater increases than control 
students of comparable ability. The difference did not reach signifi- 
cance, although it closely approached it at the .05 level. A comjjari- 
son of increases of high and low ability students in the course 
showed no significant difference. Student ability was not a limiting 
factor in the development of creative thinking. 

Meadow and Parnes suggested that the effects of the problem solv- 
ing course be interpreted with caution. Although the course has left 
students with beneficial results, the authors questioned how much 
of the irnprovement was due to group brainstorming and how much 
was due to open questioning and a free atmosphere, suggesting that 
the latter may be a necessary and sufficient condition for the devel- 
opment of creativity with brainstorming as one technique to estab- 
lish those conditions. Gallagher (1975) warned further that some- 
thing meaningful must be done with the results of brainstorming in 
the classroom or it becomes merely a game. 

Further support of the beneficial effpcts. of brainstorming on indi- 
vidual creativity was offered by Anderson (1963), Lindgren (1967), 
Lindgren and Lindgren {1965), and Dunnette, Campebelh and Jiaas- 
tad (1963). Lindgren (1967) demonstrated that a brief brainstorming 
session m.ay be effective with some college students in stimulating 




creativity in drawing, sketching, and design. Anderson (1963) dum- 
onstrated the additive effect that brainstorming has in a course in 
creative thinking by comparing acores on the Minnesota Tests of 
Creative Thinking. Students who received only brochures that in- 

. ^ eluded selected writings and ideation exercises had consistently 
lower mean scores on the iest than students who received the bro-^ 
chures plus a series of oral exercises based on Osborn's brainstorm- 

; : : ing principles, Dunnette et aL (1963) found that individual brain- 
storming produced more ideas when it followed group participation 
with doferred Judgment than when it was not preceded by such par- 
ticipation, Lindgren and Lindgren (1965) studied the effects of 
grpup brainstorming on individual creativity by examining the 
number, and quality of cartoon captions produced. In two different 
cultures (American and Middle Eastern), they found a significantly 
higher level of responses when the exercise followed group brain- 
storming. 

Heuristics 

Heuristic strategies are best considered as tools or guidelines for de- 
veloping creative ideas. Many specific strategies have been devel- 
opud to ^ssist the individual in approaching a probrem creatively. 
These include attribute listing, synectics, morphological analysis, 
questioning strategies, and bionics. 

Attribute Listing 

One means of influencing the generation of new ideas is called at- 
tribute Hsting (i*arnes, 1961). Designed to generate ideas to, improve 
oi: change something, the technique requires the individual to list all 
the important characteristics of an item and then suggest how changes 
in the attributes would result in an improvement or a new use. For 
examplo, one might ask the question: What are all the attributes or 
characteristics of a clock? Students would probably begin by noting 
size, color, style, shape, etc. The teacher should press for more ab- 
stract, unusual characteristics such as sound, type of time, and type ' 
of clock movement (spring, pendulum, etc). Then the next step is to 
consider each attribute and determine how the clock could be im- 
proved by altering that attribute. What are all the different colors we 
could use to make the clock more attractive? What about clocks 
painted with the school colors, for example? ^ 

MorphologicQl Analysis ■. " 

A closely related technique, the morphological synthesis technique, 
requires the individual to identify two or more dimensions of a prob- 
,lem, list the specific values along each dimension^ and then examine 
all possible combinations of those values (Parnes, 1961), When a stu- 
dent has engaged in the attribute listing activity, he or she may then 
choose two, three, or four attributes to alter simultaneously. For ex^ 



ample, looking at air combinations of sizes, styles, and movements 
may yield new ideas. Morphological analysis may also be used to 
look at othor potential combinations of unrelated variables to come 
up with creative ideas. A manufacturer may be looking for a new 
way to package a product and combinations of shapes and materials 
for containnrs. Why not package cereal in round containers? 

An extensive list of questions usedj to stimulate the students' 
thinking during brainstorming sessions was developed by Arnold 
(1962) and incorporated into the creative problein solving course de- 
scribed previously. Thes^ questions are also useful in attempting to 
implement the attribute listing or morphological synthesis tech- 
niques. The questions include' 

Other Uses 

Can it be put to other uses as is? . 
Can it be put to other uses if it Is'modified? 

Adaptntion' 

What else is like It? ' ' , 

What other ideas does it suggest? 

What could you copy? ^ 
Whom could you imitate? 
_Mpdifi cation^'" 

What new twist could be made? 

Can you change the color, size, shaue, motion, sound, form., or 
odor? ' . 

Magni/jcatjon -""^^ ^ ! ^ 

What could be added? ' 
Can you add more time, strength, height, length, thickness, or 
value? 

Can you duplicate or uxaggerate if? 
Minj/fcation 

Can you make it smaller, shorter, lighter, or lower? 
Can you divide it up or omit certain parts? ' 

Substitution 

_ VVho elsa can do it? 

What can be used instead? 

Can other ingredients or materials be used? 

Can you use another source of power, another place, or another 

process? J? . ' 

Can you use another tone of voice? 

Rearrangement 

Can you interchange parts? 

Can you use a different plan, pattern, or sequence? 

Can you change the schedule or rearrange cause and affect? 

Heversibility » V ^ 

Can you turn it backward or upside down? 
Can you reverse roles or do the opposite? 



Comhination ' \ . 

Can you combine parts or ideas? . \ 

* ° Can you blend things together? 

Can you combine purposei? . 
Trans/ormaf/on 

Can you change Its form in any way? . , 

Can you burn it, punch a hole in it, paint it? 

Bionics . ^ 

Bionics* the search for metaphors and similes in naturejor problems 
faced by man and consequent solutions suggested by those similes 
and metaphors, is anrther suggested means of developing creativity. 

For the most part, these individual strategies have not been re- 
searched, but programs or courses that incorporate a number of these 
strategies have been shown to be effectivf (see the discussion of pro- 
grams that follows). More specifically, Ridley and Blrney (1967) de- 
vised a booklet combining fiv& strategies of heuristic value that con* 
tains priticiples for solution of problems requiring divergent 
principles (such as transformation)* The booklet contains illustra- 
tions of the use of the strategy as well as blank apBces for application 
of the principles to each of three common objects. Training with 
# these heuristic principles had a significaht positive effect on scores 
on the Guilford Unusual Uses Test and the Plot Titles Test. Other 
training strategies were found to be more successful after heuristic 
training than after word association training or no training, That the 
teaching of such strategies as transformation techniques, brain- 
storming, "piggy-backing,"' bionics^ and morphologic^ synthesis 
is^an effective means of training original thinking was ilso. demon- 
strated by Davis and Manske (1966), VVarren and Davis (1969), 
Hutchinson (1967). and Stmtton and Brown (1972). 
Examples of implementing these strategies are given in Te^cKer 
r Guide 2, Teacher Guide 3, Teacher Guide 4, and TeachW Guide 5, 
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TEACHER GUIDE 2 
Running Shoesr A Lesson Using Attribute Listing 
and Morphological Synthesii 

In planning a lesson using attribute listing and morphological 
analysis, try to ktaep in. niind that fluency* flexibility* original- 
ity, and ulaboration are important in producing unique and 
usnful solutions to a problem. In working with gifted children, 
thosn cnnct^pts can be explained and then reviewed and em-^ 
piuisiiied prior to beginning the activity. 

With the immense popularity of tennia shoes and other types 
of running shons, students will be familiar-^^ith the attributes 
si\d clesirable characteristics of these shoes. One might begin 
this lesson by defining an attribute if this is the first time this 
strategy has been used. Be sure the students understand the 
concept of attributes. Then, ask the students to list attributes of 
running shoes while someone records each response on the 
chalkboard. List these attributes horizontally across the board, 
(At this poirit keep the principles of brainstorming in mind,) , 
Knciuunige the studunts to think in ternis of many categories^ 
phyHic:al t:oniyosition of the shoes, durability characteristics, 
fashion attributcjs* other physical characteristics* etc, Studants 
may t:om_e up with .'^uch attributes as size; color (of soles, up- 
pf^rs. shofHiuies); types of Roles— crepe, rubber, etc; cost; type 
of uppers— leather, canvas, etc.; or shape of soles (higher at the 
heuh the toe; etc:.). 

Gifted students should be encouraged to think in abstract as 
well as concrete terms. Suggestions upon which students can 
"piggy-back'* other abstract suggestions may be necessary at 
first. For example, style (e.g., adding racing stripes) might be 
nientioned as an attribute to be considered. 

The next step is go back to the first attribute and ask the stu- 
dents to begin to suggest ways in which each attribute could be 
nH)dlfitul, At this point, students may wish to combine, alter, 
or acid attributes as n^^vv ideas come to mind. For example* a 
student may wish to suggest that shoes be made so that soles 
can be interchanged. This might create a new category called 
"construction," 
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Encourage students to list all possible altetations, not just 
those that they have observed. If students have difficulty in 
suggesting modifications of the attributes listed, you might re- 
fer them to the list of questions found on pages 00-00, It is 
also important for students to develop and apply criteria for- 
judging their ideas. The attractiveness* usefulnesSj practicality, 
and sales appeal might be considered for the product in this, 
example. 



, TEACHER GUIDE 3 

Adaptation 

To Introduce the concept of adaptation, the teacher might ask 
the students to explain the old aidage, "There is nothing new 
under the sun." Then, suggest to the students several ideas or 
creative products that have emerged as a result of borrowing 
^ and building on the ideas of others. Foj^example;' 

1, Whore did thq idea for the*musical My Fair Lady originate? 
It was based on George Bernard Shaw's play, PygmQlion. 
And didn't Shaw originally get the idea froni a myth? 

2, Where did the American game ofjootball briginate? It Is an 
adaptation of the English^game of rugby. 

3, Which original-song has the same' melody as "My Country 
Tis..Df,-Thee"? '*God Save the Queen*' has the same mel- 

- ' ody. ; 

At this point, the distinction should be made between plagia- 
rism or stealing ideas and using an idea to develop other more 
exciting or useful ideas, ^ 

To. introduce the students to using the principle of adapta- 
tion, ask them how many ways a timer has been used to modify 
a given appUance. As an example, oven timers that turn the 
oven on and off at a given time ma^ be suggested. Or, you 
might point to timers that will start a coffee pot perking at a 
given time or turn lights on and off. Ask students to list all the 
existing adaptations they know about and then to suggest new 
ways in which timers could be used. Encourage them to think 
of their use in many different settings— homes, banks, factories, 
offices, schools, etc, 

The next step in developing the students' avytfreness and 
skill in using adaptation might be to ask them to give examples 
of other adaptations that have led to new products, new books, 
nr now inventions. (Television shows based on movies or 
books; four slice toasters, and wall telephones can be cited as 
oxamplesO For each adaptation, ask the students to give.the^ 
original idea and then the adaptation.' 

I''inally, ask the students to begin listing some adaptations to 
fixisting ideas that they feel might result in even better ideas. 
To encourage students, begin by listing such things as a self' 
sharpening pencil, a toothbrush that gives fluoride treatments, 
or a pencil that knows all of the right answers. 



TEACHER GUEDE 4 
Forced Relationihips 

Using one or more of the ads ^Hown here, ask the students to 
describe the process through which they think flie creators of 
these products derived the ideas that ultimatel3(. resulted in the 
product, 
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Christmas by Mail 

E5o ail your gift itiepping at home the 

gasy way Vbu1l find the best of 
gvgrything on the pages of our holiday 
Citaiogu€s, from imaginative stocking 
stuffers to once in a lifetime lu^uriei: 
For your f'REE hoirday .catalogues, call 
TOLL^FgEE 800^527-4535 (in Texas, Cill 
rOLL-FREE 800^492^5270; rn Dallas, 
233' 1007) or marl this coupon to: 
The Horchow Collection. RO Box 34257, 
Dept 41205, Dallas, T€5<as 75234, 
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Now ask the students to list any other objects they can think 
of that repiesent the combination of two or more distinct ideas 
(considgr a jacknife with bottle opener, locked filing cabinets, 
etc.). \ ^ 

Finally, ask the students to ^generate three, new products that 
represent a combination of two other ideas. It will usually help 
the students to generate new Ideas if the teacher participates 
and generates several ideas also. You may begin by suggesting 
a classroQm desk with buih in calculators or pencil sharpeners^ 
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TEACHER GUIDE 5 
Introducing Heuristic Strategies In Brainstorming 

A list o£ questions that might be used to stimulate the child to 
modify an idea in order to produce a more creative idea is given 
on pages ,30-31, These include magnification, minificatlon 
transformation, combination, other uses, adaptation, modifica^ 
tion, substitution, rearrangement, reversibility, and combina-. 
tion. The "unusual uses" type of activity found on a.number 
of creativity tests and as part of many 'creativity training pro- 
grams such as The New Directions in Creativity Programs (Ren- 
zulli, 1973) are excellent starting pointi for practicing these 
strategies. A simple exercise, such as asking the students to 
generate new and ujiusual uses for automobile tires, will pro- 
vide practice in the technique of brainstorming. The teacher 
may introduce the activity by calling for each student to name 
an alternative use for automobile tires. It may be helpful to sys- 
tematically go, through each question on the list presented on 
pages 30-31, thus beginning with other uses for the tire in Its^ 
standard form.. For example, tiros are used for agility exercises 
in football. Can they be put to other uses if modified? A tire can 
be melted down to make rubber balls. What else is like it? 

Encourage students to generate fanciful ideas as well as prac- 
Heal ideas. The following cartoon shows how a cartoonist com- 
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bined minification and modification to create a humorous Ideaf/ 
Or, you might suggest using automobile tirSs as washers in fau^ 
cets fqr giants. 

It is necessa_ry/as Gallagher (1967) pointed out, to avoid us^ 
in^ only artificial, isolated brainstorming activities. Brain- 
itorming must also be used in sound problem solving situa- 
tions. For example, an art lesson may make considerable use of 
the questions uSed as guiHelines in the brainstorming process. 
A student may be presented with the task of representing a 
given human model The obvious first question to ask is' what 
medium will be used— oils? pastels? sculpture? pen Md ink ' 
idrawing? graphics? If I choose graphics, will it be a lithograph, ^ 
silkscreen, wood block print, an etching? Will the final product 
be larger, smaller, or Ufe^gize? Can I divide up, interchange, or 
omit parts to strengthen the theme? What ideas other than th& 
model are suggested? All of these questions may be asked in 
seeking ideas about representing the modek 

It should be very apparent that evaluation skills are again 
important in these activiaes. Which of the ideas that I have 
generated are the' "best ideas"? Which will best serve my pur- 



pose? 
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nectics ^ t 

The use of nietaphoricahmodes of thinking to produce creative so- 
lutions of problems has' been developed by William Gordon in a 

- strategy called synectics, The basic prinqiple underlying this tech- 
nique has been labeled making the familiar sti ange, Application of 
this strategy requires the Individual to look at the fanjjliar objects 
around him or her in a new perspective. The corollary to this prin» 
ciple is making the strange familiar. To use this principle, the crea- 
tor attempts to locate elements in the problem that are similar to. 

' situations or objecb with which he or she is familiar or understands. 
The use of metaphors to accomplish these goals involves unique 
comparisons based on three particular techniques: (a) direct anal- 
' ^Sy* (b) personal snalogy, and (c]:compressed conflict. 

Direcf anqJogy is the comparison of two situations or objects to 
look for similarities. How is popcorn like a flower? How is a sand= 
wich like a crowd 7 PersonaJ analogy requires that the Individual put 
himself or herself in the place of an element of a problem. How 
would you feel if you^ were toothpaste in a tube? How could you be 
sure you would get out before the tube is thrown away? Questions 
such as these might be asked to solve the problem: How can we get 
the most toothpaste out of the tube? The final strategy, compressed 
conflict, involves looking at supposed oppoaites in combination to 
find new relationships. For example, what is an example of a loud 
whisper or a sad smile? Teacher Guide 6 outlines a beginning lesson 
using personal analogy. 

These techniques have, been shown to be very useful in industry 
as aids to creatiye problem solving. Attempts to present the tech= 
niques in a series of workbooks and to present a basic course in syn- 
ectics at the college level have been successful in producing more 
creative problem solvers (Gordon, 1960). One attempt at introducing 
synectics techniques through a program for elemenf'ary school chil- 
dren was called Making It Strange. This program will be discussed 
in the final section of the book. ' . 

Research on the effectivess of this strategy has been done primar- 
ily with adults and college age students. Corporations have, for a 
number of years* used this technique to solve problems and this 
technique was also successfully incorporated into the, creative prob- 
lem solving course at the State University of New York at Buffalo 
(Gordon, 1972), ' ' 

B ASIC REFERENCE on Synectici 

.Gordon, W. 1. J.. & Poze, T. The basic course in Byneclics. Cam- 
bridge MA- Porpoise Books, 1971. 
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Synectics: Personal Analogy 

One of the techniques described in the synectics approach for 
creativity is the use of personal analogy or putting oneself in 
the role of some other person or object. The following is an 
outline of questions that might be used in this approach: ^ 

1, imagine that you are a bicycle. What does it feel like to be a 
brand new bicycle? What color are you?* Why? What kind 

rof person is going to buy you? What will you have as extra 
equipment?^ ' 

2, Where would you like to go on your first trip? How do you 
feel as you climb a long hill? What would make your trip 
easier? How does it feel to coast down the hill? Imagine 
your brakes are slammed on. How do you feel? 

3, You are now 5 years old. What is the most exciting thing, 
that happened to you as a bicycle? How have you changed? 
What does: it feel like to be an old bicycle? What do you 
think will happen to you now? What can you do to make . 
yourself more useful, to get back into shape? 

This activity could be extended to involve direct analogies 
by asking questions such as: How is a bicycle like a television 
set? Or how are the gears like a book? 



* You might introduce the notioh of forcud comparisons by asking: Which is 
fastdr* a blue biko or a green bike?. Why? 



9 



/ r 




BASIC REFERENCE on Heuristic Sto'ategiei 

This book attempts to provide idias for those who wish to improve 
creative and problem solving skills. It provides brief descriptions of 
models, strategiesp practice items, and..numerous references, 

Koberg, p., & Bagnall, J. The universal traveler.' A so/t-systerns 
guide to creativity, problem-solving and the process o/ reaching 
goals, Los Altos CA: Welham Kaufman* Inc. 1.976. 

^ - - ^ - ^ 

Frank Williams. has incorporated fluency, flexibility, originality, 
and elaboration into a model for teaching ' productive-divergent 
thinking within the regular cumculum of the elementary school. 
However, he extends Ihp number of thinking processes to include 
curiosity, risk taking, and complexity .v This rnodel Is designed to' 
serve as an inservice training model, that provides instructional 
teaching strategies for developing thesC thinking skills In all the 
areas of subject matter common to the elementary school curricu- 
lum. Accbrding to Williams and Eberle (1961), these teaching strat- 
egies are derived from empirical descriptors of behaviors and strata 
egies that encourage productive thinking. A list of these strategies 
with some examples of how they might be employed 'to enhance ^ 
divergent production is presented in Table 1. Research on the actual 
effects of employing this strategy in the classroom is not presently 
available. ' /' ' 

Table 1 . 
Teaching Strategies for Developing 
Productive-Divergent Thinking 



Name 



Meaning 



1. Paradoxes 



2. Analogies' ' 

3. Sensing Deficiencies 

4. Thinking of Possibles 



Situation opposed to common 
notion. 

Discrepancy in beHef but 
true in fact. 

Situations of likeness. 
Similaritiei between things. 

Gaps in knowledge or 
information. 
Discrepant events, 

Thinking of probabilities, 
CQjnitmcling^^alteriiatives.-^^- — 
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5. Provocative Queitions 

6. Attribute Listing 

^ 7-. Exploring Mystery of Things 

8. Reinforcing Originality - 

9. - Exampies of Change 

.,10, Organized Random Search 
' 11. Examples of Habit 

12. Skills of Search 

13. Tolerance for Ambiguity 
.14. Intuitive Expression 

15. Process of Invention 

16. Adjustment to Development 

17. Study Creative People 

■ * 

18. Interact with Past 
Knowledge. - , 



Inquiry to bring fortK meaning. 
Summons to discovering new 
knowledge, 

Inherent properties. 
Ascribing quaUties, 



Detective work on unfamiliar 
knowledge^ 

Ejcaniine unnatural phenomena, 

Rewarding original thinking. 
Strengthen unlikely but relevant 
responses, 

Providf opportunities for making 
alterations, modifications, or 
substitutions. 

Use a familiar structure to lead at 
random to a new structure, 

Build a sensitivity against rigid ' 
and habit-bound thinking. 

Developing skills for historibal^ 
descriptive, or controlled 
experimental search, 

Open=ended situations which do 
not force closure. 

Peeling about things through all 
the senses. 

Sensitive to inwiird hunches 
about knowledge. - 

Study incubation and insight, 

Proqess of development rather 
than adjustment to something 
already developed. 

Analyze traits of eminently 
creative people and the process 
whiC;h led to their creations. 

Allow opportunities to toy with 
information* « 



19. Evaluate Situations 



20. Receptive to Surprise ' 



21. Creative Reading Skilli 



22. Creative Listening Skill 



23, Visualization Skill 



Nurture ideas from previously^' 
stored knowledge, 

Deciding upon Ideas in terms of ' 
, their consequences and 
. implications. 

Alert to the significance of 
unexpected ideas or spontaneous 
thoughts. ' 

Develop a utilitarian mind-set 
and learn the skill of idea 
generation by reading. 

Learn the skill of idea |eneration 
by listening to information which . 
allows one thing to lead to andther. 

' Practice describing concepts from 
unaccustomed vantage points. 
Express ideas in a different form 
or view. 



Note. From Frank E. Williams and Robert F. Eberle. Content, proceas, prac^ 
twe; CveQUve production in the ciassroom. EdwardsviUe IL: American Ed= 
wardsville, Inc, 1968, ^ . . 



Enhancing CreQiivlty by Modifying What Subjects Say to ThBrnselves 

Based on success in usin& expncit self directions in helping clinical 
patients gain pelf control, Meichenbaum (1975) designed packages 
of statements about self that would (a) make the students aware of 
their negative self statements in relation to their creative abilities 
and (b) train them to emit incompatible, positive attltudinal self 
statements; task ralevanj problem analysis and task execution self 
statements; and reverielike, free associating, imagery inducing self - 
statements. These packages incorporated principles drawn from the 
process orientations, product orientations,. arid personality orienta- 
tions described previously, Examples of these statements are eiven 
in Table 2, ^ 



Table 2 

Examples of Self Statements Used in Meichenbaum^s 
Study of Self Instructions 



Self siii+ements arising from an attitudinal conceptualization of 
creativity. 

Set— inducing self statements: . 

What to do: Be creative, be unique. ,7 ' 

Break away from the dbvlous, the commonplace. 
} " ThinkjDf something no one else will think of. 

JusFBe freewheeling, 
■ If'you push yourself yoii can be creative, : 
Quantity helps breed quality. 

■'- What not to do: Get rid of internal blocks. 

Defer Judgments. - 
Do hot worry about what othisrs think. 
Not a matter of right and wrongs 
Do not give the first answer you think of. 
No negative self statements. 

Self staternents arising from a mental abilities ^conceptualization. 

>l^pblem analysis — ^what you say' to ypurself before you start a prob- 
, lem: 

Size up the problem; what is It you have to do? 
You have to put the elements together differently. 
Use different analogies. 

Do the task .as if you were Osborn brainstorming or 
Gordon doing synectics training. 
Elaborate on ideas. ^ 

Make the Grange familiar and the familiar strange. 
. You are in a rut— okay, try somethrng new. 
How can you use this frustration to be more creative? 
Take a rest now; whb know'S when the ideas will visit 
- again, ^ . 

Go slow— no hurry— no need to press. 
Good, you are getting it. 
This is fun. ' 

That was a pretty neat answer; wait till you tell the 
others! < • ' 



Self statements arising from psychoanalytic conceptualization. 

Release controls; let your mind wanHer. 
Free-associate, let ideas flow. 
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RelaX"]ust let it happen. Y * 

Let your IdeaS play. 

Ref&r to your ixperience; just view It differently. 
Let your ego regress; ^ 

through whorn ideas are Just 
' ' ' nowing. ^ ^-rv ^ _ . 

Let . one answer lead to another, 

Almost dreamlike, the Ideas have a life of their own, 



Using these instructionaL packages as a basis for training, six V 
hour training sessions were given that (a) pointed out to the students 
their negative statements about their abilities, (b) presented a ration^ , 
ale for the use of the packages, (c) studied the self statements in the 
package, and (d) practiced problems using these statements. "(Mod-^ 
eling of the statements as used in a ptoblem solving process was also 
provided^ The trained group exhibited significantly greater gains 
on measures'of creative ability (Consequences Test, Unusual Uses 
Test, Revised Art Scale, Holtzman Inkblot Test, and the adjective 
checklist) than the untrained control group, The trained group also 
showed greater gains on all measures except self perception of crea- 
tivity than a group with training that focused on creativity as a pro- 
cess to be studied, but with no training or modeling of self Instruc- 
tional packages. * • ^ . 

Psychodrdma, Sensitivity Training, and fleloted Techniquas. 

Ortman (1969) suggested psychodrama as a possible means of devel- 
oping creativity. He maintained that the psychodram^tic techniques 
of role reversal, the double ahtagoniit situation, soliloquy, and mir- 
roring (others mirror behavior of the subject) enhance openness to 
experience. In addition, he claimed that the restructuring of situa- 
tions, enacting jociodraihas, and objective observation develop sen- 
sitivity to problem's; nonverbal drama and concretization of sym- 
bolic processes increase the fluency of ideas; , spontaneity training 
encourages flexibility; and the future technique promotes an Intui- 
tive alertness to the possible. Furthermore, he claimed, the total in- 
"yolvement of the group and sharing experience are conducive to per- 
ceiving rather than Judging, Unfortunately, there is no research that 
supports or refutes these tenets. ' ' • , 

..In a similar vein, sensitivity training .has been suggested as a 
means of releasing potential creativity by increasing the self aware- 
ness of subjects; but, like psychodrama, it has riot- been investigated 
^ertipirically (Ortman. 1966; Culbert a Culbert. 1967). Another tech-' 
nlque that is Intended to minimize "predetermined conceptualiza- 
tions that tend to block original thinking" combines reflected light 
i'mages v^ith music in a darkened room (GateSj 1968), It is claimed 
that the novelty, of the MRLI (Mobile Reflected Light Images) in- 
,duces people to play with new Idgas and concepts. Because no ex» 



ternal standards for evaluation exist, there is no fear of failure in- 
volved in the experimentation, 'The dark room allegedly minimizes 
fear and, it is.suggested, theimusic so involves the individual that 
fear of criticism^rom felloWs is further reduced. Again, no^research 
supports the use pf this teohriique for enhancing creative thinking. 

A very recent approach to training of divergent thinking provides 
instructions in emotive responding to increasingly abstract visual 
stimuli (Delias, 1971), Basing her research on the idea that 'defen- 
siveness ia an inhibitor to creative "thinking and postulating that 
such training would reduce defensiveness, Delias' found that such- 
training did significantly facilitate^performance on pleasures ofcii- 
vergent thinking. , , 

INCORPORATING STRATEGIES INTO REGULAR . ' 

CLASSROOM INSTRUCTIOI^ ^ 

Creativity training strategies have generally been' studied as isolated 
phenomena or as part of '^creativity training programs" rather than 
as part of the regular classroom^ instruction. That is, the various strat- 
egies discussed previously have generally been used as activities set 
aside from reading, social studies, lei^nguage krts, etc. There have 
been several notable areas,, however, in which these strategies 'have 
been incorporated as.part of reading programs, creative writing pro- 
grams* and various fine arts programs. . * a 

Studios made of programs that have included strajtegies to im- 
prove fluency, flexibility^ and originality have produced promising 
results. .For example, a study of th§ Reading 360 Program (Nash & 
TorranGe,.l970) and a study using the Junior Great Book^series (Gas- 
per. 1964) both produced changes in fluency of response. The 360 
program also influenced originality, flexibility, and questioning 
strategies. Similarly, numerous studies condudted by Torrance us- 
ing those strategies in creative writing programs have demonstrated 
increased scores on the Torrance Tesjts of Creative fThinking and on 
ratings of creative writing (fotrance, 1976)., Two of the creativity 
programs that will h& discussed in the section on specific programs 
were based on the regular curriculum and were shown to have pos- 
Mtive effects on creative thinking. The New Directions in Creativity 
prpgram was shown to. be effective as part of a language arts curric- 
ulum, and the Purdue Creativity Program, which is based on histori- 
cal figures and incidents, was also sKovvn to be effective, 

It would thus seem to be reasonable that alterfitions in the regular 
curriculum could serve the purple of generating more creative 
thinking responses^ in children. The existing body of knowledge * 
about transfer of training effects also supports the conscious modi- 
fication of regular curricular activities In ordGr to suggest to students 
- that the skills developed are applicable to a wide variety, of disci- 
pHnes and serve to help problem solving In niany situations (Bich- 
ler, 1974). . . ..^^ '^"^-^^^ ' 

Th# incorporation of these strategies into regular classroom aCtiv* 



ities roquiros some time and planningKbut can be used to achieve 
(hi) mmG aoals as alternative tDaching plans. Teacher Guide ? pA> 
v\(\m an examplG lesson using questioning strategies that all w ftr 
the developniont of fluGncy. flexibility, and originality w^hile at thd 
sarnu time toaching some basic principles of grammar, Th& Qa#lc 
Rofemnco on Incnrporating Creative Thinking Strategies into Regu- 
lar ClaBsroom Activities provides more suggestioris. 



BASIC REFERENCE on Incorporating CrGative Thinking 
Strategies into Regular Classroom Activitieg i 

James A. Smith developed a series df textbooks that translate tfcie 
basic principles of creativity into specific methodology and teaching 
strategiBs that can be incorporated in the elementary school ciirrlA 
ulum. The first volume in the series provides a basic outline; tbe 
femairiing volumes concentrate on specific ideas in specific CMter5it 
areas. Although designed for elementary level cUsaei, they caiitaiii 
many ideas that can be used as springboards for lessons at any age 
leveL^The first volumq in the series is; 

Smith, h A. Setting conditions for crmtivB tmching in iheej^^ 
rnenfaiT school. Boston; Allyn and Bacon, 1<|S6. 

Other volunies include the-following: 

Setting conditions for creative teaching in the Janguage arts.. 

Setllng conditions for creofive tsaching of reading and litemium. 

Setting conditions for creative teaching of the creaflve arts. 

Setting conditions for the creative tmching of the Boclal stuSks. ' 

Setfing conditions for creative teaching of mathmatics. 

Setting co/idiEions for creafive feaching of science. 
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TEACHER GUIDE 7 
A ISJoun Is a Verb Is an AdjecliYe* 

lh\ m assiinin thai you wish to tnanli tho principio that t\w 
mmn vvunl inay survtj as a nuun, an acljuctivn, or a vtsrb cltipond- 
ingon itsiisn in tho sontfinco. Rathor than using thct traditjonal 
npjjnmch nf presonting thu sludnnls with a sorins of sontuiu;uH 
and [H) in ting fiut iha^thD samn word is used in m?riy ways, try 
tho smjiiuiuu) 1)1' activitins listnd horo, 

I. iMrst. ask thi! siudonts tn imaginn that thoy havn btinn vvalk- 
ing in llit! wtHids and have stoppnd by a frush \valtjr spring 
In lakn a drink. Ask thoni to begin to doscrlbo how thuy tuol 
and how Ihu watar hKjks, tastos, fuols, or Hounds. From tho 
doHciriptions thuy givu. bogin to pic:k out wards that auuld 
ht) mad m iwo of moro parts of spmitih. For .B^aniple, thny 
may um niiming or singing as an adjective to df^scribe thu 
Hpriiig Welter, nunnlng or singing, or course, can bo adjec- 
tives, vorbs. or nouns, Similarly, cool may be usckI as' an ad- 
jnctivn or vurb. Pick out several of tho words and ask the 
students to usothGin in a different way. For example, If thoy 
^ dfjjif:ribo thti vvator as cooh ask them to creato a sonioncn in 
udiich coal doOB not describn somcUhing. Or ask thaiii to use 
Hprfng In a way that does not describe a kind of %vater. 
2. Aftnra niimbtir of thusp sentences have been vvritten on the 
(:halkbnard. ask thci studont what the word doos In each sen- 
ttmet!— i.e., dons it describe, does it show action, or is it the 
nanu) nf something? At this point, the distinctions between 
noun, verb, and adjuntive can he rnade and, at thesajiie'tinie, 

-thn stmiunt ean be shown that one word can servo as any 
one of thfcJ thrtie parts of speech. 

< Now ask tho students to think of as many v^oids as they ean 
that can be ustul in more than one way. From the list guner- 
aUnh Hoh!f:l a nurnbnr of these, ask the studfints to write sen- 
tennos using each word as a noun, a verb, and an adjoetive, 
Un careful not to request that students use wards as parts of 
speedi that aro inipossible. Forexamphh do riot roquost that 
glafij^<be used as a verb.- 
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Rnnzulli and Clalifiluin [1075] outlined suggestions for the teacher 
who wishuH tu L'onstrugt activities for the. classroom. The four basic 
princnphjH they considur important are: fluency, openendedness, en- 
vironinuiittil relevancy, 'and unjoyment. The fluency principle sug- 
gnstH that activities {iBsignodito foster creativity should provide the 
opportunity and, iii facit, ©iicourago students to. produce more than 
oik; renponsu tu a givon ciuostion or task, The principle of openend- 
ednnss is closely related to thu fluency principle and is sirnply inter- 
pretnci as providing activities that have no pradetermined ansv^ers. 
The teacher should not bo looking for any given response to the task 
prusonted. The thircJ suggestion, providing for environmental rele- 
vancy, is dtjsigned to prevent penalising students Tor lack of knowU 
edgn about a particular subject. Students from any cultural back- 
ground ifnd socioecononuc status should have the information to 
rospond to the item with mininial input. Finally, students should ' 
enioy the activitias presentod. Enjoyment can be increased by allow- 
ing students to create and present activities, by allowing for laughter 
and silliness, and by haviny the teacher also involved in the activi- 
ties. I 

In constructing creativity activities for the New Directions in Crea- 
tivity program, the authors incorporated the four principles In ad- 
dition to using the Guilford Structure of the Intellect (SOI) model as 
a way of systematically developlhg activities to develop fluency, 
flexibility, and originality, A teacher who wished to follow a similar 
pattern in matheniatics might use activities similar to those found in 
Teacher Guides 8 and 9; Note that each Teacher Guide provides a 
listing of the type of activity as well as specific creativity and con- 
tent objectives. 
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TEACHER GUIDE 8 
Special Ciphers 

Type i}( Arilvity: Divorgorit Praducitinn of Synibolic Rcjlatians 

/ , To (h)vi}lup ichaiiunul [luancy [ind flmibiliiy,- 
'J> Tf) nniuipuluin numbv.rB Using bcisic nujilitimnUca/ opera- 
liowH U) illuHtraiu rukitionships boUvnon ihom numbi)r^. 

This antivity prnviiUm an c^ctillent Dpportunity to introduce 
thu mQ£iniiiyH of ihn words radundant and duJiciGnt by illus- 
trating tluit mduiidant numbers havn divisors that total mare 
than thfc) nunibur and d6fic:ient riimibnrH have divisors that total 
km than thu nu.nibor. (If the meaning of the wdrd ciphar is not 
kiipwn. it Hliould also.bu defincid for tho stuclojit.) 

A. britd" ruviow of ihi? delinitian of thu word divisor will bo b 
hi)l|)rtd intrnduc;tipii [o this lusson. A {^%v simple o^camplos 
wlinrn cdiildnin simply liiit all the divisors pf a givun numbor 
will snrvn \u ruvicnv tho cnncopt of divisor and ustablish the 
atiiKmphfjrn for gnnoratlng niore than onu response to a prab- 
Umi. Oarci shoidd bu takun at this point not to use prime num- 
hv.vn bfinausn nf the? restrictions on these numbers. After SBVeml 
ii>:aniplus iind a ruvievv nf the word divisor, the acitivity shinitB 
Cfcin bti diHtributcJtL The nhildrnn may work throuyh the intro- 
ductory Hoiition alono ur as a class, but it is very important tiiat 
lilt! f;biltlren^\indorstHnd tht^ definrtions of rodunci and de/i- 
rivni HulTioinntly wall to cjpmplote tho activity. Children who 
havo difficiulty may bu helpod by buiiig askud to noniplete the 
osunri^^n in Iwo stops. Fir^t. ask thorn to crhoase a nunibnrand 
IIhI all t)l itH divisnrSi Then ask thorn to add the divrsnrg and 
(Uuddu ivhnthur it is nidnndunt or not, 

ll inay h«- nocinSHary If) point out thnt tho givun numbor is not 
{;nnsid(!rod a divinor for tho dufinitions nf parfmt- rodundoiU, 
arid dofff'jfj/if nuniburs ovuii thuugli a numbor Is evenly divisi- 
bh» by itsnlf. 

lu>U_(n\'i]p Aciivitins: r. 

ClhallBnging tho studonts to look for redundant or deficient 
nunihers of thruB or four digits will provido oxcellent oppbr- 
tunities foraenrnvvork and conipetitive games. PrRparing charts 
of all the pnrfoct, dofioierit. aitd redundant numbem from 1 to 
KjO Rhould lead the childrGn to tho conclusion that a aumber 
must fall into one of those throe categories. After the socond 
aotivity sheet is Gonipletnd, students Should be oncouragBd to 
discover that all prirne numbers must be deficient and give a 
reason why,? 




Children who show special talGnts In math may be led to 
concludo that a square number is ©qua! to the product of tho 
number of dots on ono side of the square times itself (sea seo - 
ami activity shoot). The derivation of the term squared as the 
process of multiplying a number, by itself can then be intro- 
duced as a derivation of this property of a number, 

Children vvho are especially Interested in the history of math- 
ematics or properties of numbers can be referred to Take A. 
Numbar by Jeanne Bendick and Marcia Levin (1961). ■ 

Caution; The next three perfect numbers are 496, 8128, and 
!: Activity Shnot #1 




In your math classes you have learned to add. subtract, multi- 
ply, and divide numbers in order tq solve problems. Have you 
ever studied the numbers themselves? The ancient Grneks. 
spent a great deal of time studying the properties, of numbers 
and found some numbers to bd very speciah For example, what 
are all the numbers you can think of that are divisors of 6? That 
is, vvhicdi numbers can you divide into 6 uvonly? 

Now^ add these numbers, VVhat is the sum?^— ^ A number that 
equals the sum of all its divisors is called Bpvrfnci number. Can 
you name unother perfect number?^ 

It the divisors of a number add up to more than the number' 
itsolf, the number is called redundant. How many redundant 
numbers can vou list? 



If the divisors of a number add up to less than the number itsnlf, 
the number is called de/ent/ve. How many defective riumbfirs 
can you list? ^ 
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^ I Aciiviiy SluM #2 

The ancient Grneks also studied primo numbers, A prime num- 
ber can only.be evenly dividnd by 1 and itscir How many 
prime numburs can you Hat? 



The GreiBkH also enjQyed arranging numbers according to shapes. 
One kind of number they discovered, this way was a square 
number. Four fs a square number'' since foui dots may be ar- 
ranged in a square (the same number of^dots on each side) like 
this n , iNine is also a square number lit . I low many square 
numbers can you find? 



The Greeks also found triangle numbers like 3 .% and 0 *V«. 
How many triangle numbers can you Mst?. 
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TEACHER GUIDE 9 
Noting Numbers 

Typa of AiUivity: Divorgunt Production of Symbolic UnitB ^ 
Objnclivim: 

1. T() dcwulnp idontinnal flutmcy, 

2. To cinvEjlni) the ability to group things according to a com- 
nil n attributo, 

3. To be abin to distinguish botwoon conjunctivn and disjunci- 
tivn rMiBHnH. 

TtHwhiug Sugg£}s(ion^: 

To introducu this activity, ask the children how many students 
arc in the class. Then, ask them hmv many grains of sand there 
arc on all the beaches in the world. This should provide the 
studonts with a basic understanding of the conGOpt of th© word 
iuflniiy. After thu students have attempted to list all the infinite 
thingB they can think of, nncourage them to try the more ab- 
stract noncf^pts like "an infinite amount of love/* F^e suro to 
praise unusual and clever responses. 

The second exerciso; negative numbers, may be difficult for 
sonic of the children, but encourage them to use their iinagi- 
nations. Suggestions such as "two under par*' from golf or 
".second down and^ twelve"— suggesting loss of yardage 
from football— may bo holpfuL 

The; hist exercise? on Activity Sheet #2 asks students to list 
numberji that nre even and divisible by 3, Since this exerciso 
recjuirt»s responses thai possess n combination of attributes, it 
i II UHt rates the crnncupt of conjunctive class. After they have 
compUjted this exercise, you might ask if they can tell how this 
cjxarciHc differs from the others. Lead them to see the difference 
botween single and multiple attribute classes. 

(ionjunctive classos may be based on two or more attributes 
(for (!xnmple students may be asked to list numbers that nre 
even, greater than 50; and divisible by 3) and the level of chaU 
lunge can easily be raised byincraaslng the number of common 
httributes. There are an *Mnfinite" number of activities that ' 
can be developed using the Noting lumbers format. This ox- 
ercise provides an excellent opportunity to introduce Venn dia- 
grams to the class and'point out the way in which conjunctive 
and disjunctive classes are illustrated in diagrammatic fashion. 

A cljsplay of pictures from magazines, drawings, or student 
photographs that illustrate the examples' of infinity listed by 
the children will. make an interesting and informative display. 



Activily Shoat #1 

You have heard people sp^ak of an infinite aniount of snme^ 
thing. Infinite moans "without end.*' Infinite things go on for- 
ever and ever. How many infinite things can you think of? 



You have probably heard of negative numbers. A negative 
number is one that is less than 0. One of the times we hear of 
negative r^unibers is during a rocket launch when the count-^ 
dovvn is "zero minus 3,'^ then ^^zero minus 2." then ''zero 
minus 1." and finally "Liftoff!" How many other uses can 
you think of for negative numbers? 



Aativity Shmt #2 ' . 

1. List all the numbers you can think of that are divisible by 4. 

2. List all the numbers you can think of that are divisible by 3, 

3. List aU the numbers you can think of that are even numbers 
and are divisible by 3. 
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SPECIFIC PROGRAMS AND CURRICULA DESIGNED TO DEVELOP 
CREATIVITY 



Productive Thinking Program 

Ono approach to the developrftent of creative problem solving tech- 
niques is programed instruction. At first glance, programed instruc- 
tion seems to be the least probable method of dealing with the de- 
velopment of creative, thinking abilities. The fallowing arguments 
have been used to support such a notion. First* thf? prestructuring of 
material and step by step guidance may lead to undesirable similar- 
ity in the thought processes of all children in the program. Second, 
the controlled nature of programed instruction might fail to take ac- 
count of the fact that there are some equally appropriate means of 
achieving an adequate understanding of subject matter. Third, pro- 
gramed rooming may be too effortless, with the program supplying 
too much of the initiative for learning. Fourth, there is too little op- 
- portunity for questioning, dissent, or rejection of content. Finally, 
there is little opportunity to provide for practice in tolerance of am- 
biguity, complexity, and lack of closure (Covington & Crutchfield, 
1965].^- ■ ' 

The developers of the Productive Thinking Program argued that 
the effects of programed instruction which present a bleak forecast 
to those who might consider such an approach are, in fact, mitigated 
by relaxing the rigid set-up of most programed materials and by us- 
ing 'new programing techniques that are more in accord with the 
requirements for creative thinking. Self pacing, self direction, and 
'self administration are examples of features of programed instruc- 
tion that readily lend themselves to creativity ahU should be empha- 
sized in efforts to develop creative thinking. In addition, according 
to the authors, greater use of branching techniques will provide 
greater opportunity for freedom of choice and alternative ways of 
thinking, Olton (1969) summarized the argument by claiming that: 

i 

There is reason to believe that this antithesis between pro- . 
grammed instruction and creative thinking is only superficial, 
that programs can be written In such a way that the student Is 
called upon to use and develop a rich diversity of productive 
thinking skills, , , . And indeed certain features nf progrcjm^ 
ming give it some decided advantages as a vehicle for dtvyel- 
' oping CFeativu thinking in the students For one thing.vpro- 
grammed material can provide the individual with great 
'^procedural flexibility—he can think, puzzle, and proceed at his 
' own pace, exploring n^any or few cognitive avenues as he goes. 
r*'or another thing, programmed instruction requires that the 
student actively participate, requiring him to do the thinking 
himself, rather than allowing him passively to fill a,notebook 
with someone else's thoughts, [p. 17) 



As evidence of the success that has been achieved with programed 
instruction, one can look to results from the State University of New 
York at Buffalo studies concerning a unit on creative thinking pre- 
sented in that form to high school students (see Brainstoming sec^ 
tion of this chapter). 

An attempt at developing a programed unit at the elementary 
school level consists of a set of 16 cartoon-text booklets for fifth and 
sixth grades that present detective type mysteries for the itudent to 
solve. Instructions in productive thinking skills that accompany the 
stories are designed to teach ways to generate many ideas, including 
unusual and clever ones; to evaluate ideas with respect to relevant 
facts; to examine problems in different ways; and to, integrate var- 
ious thinking skills. This program has been extensively researched. 

The earliest evidence Jn support of the program was presented by 
Covington and Crutchfield (1965)= Fifth and sixth grade classes were 
presented the materials (an abridged 13 lesson unit) for 1 hour per 
day for a 3 week period. Teachers were explicitly instructed to sup- 
ploment the lessons, and pupils were compared^with a control group 
on an 8 hour test battery that included measures of the- number of 
clarifying questions asked, number and quality of ideas generated, 
and number of. solutions achieved. Instructed pupils did signifi- 
cantly better than control pupils on these tasks. Instructed pupils 
also showed significant positive changes in the degree to which they 
valued problem solving and activities associated with it. These ef- 
fects were constant across intelligence, sex, and initial pretest levels 
of performance and persisted 5 months later. A later study by the 
same researchers (Crutchfield, 1966) using all 16 lessons yielded 
similar results. 

Studies by Olton (1966) and Olton and Crutchfield (1969) under 
similar conditions (distributed presentation of lessons, teacher par^ 
ticipation. and measurement criteria similar to programed exercises) 
showed consistently significant gains, in 

Ability to perform such creative functions as generation of 
ideas of high qiiality. asking relevant questions, making effec- 
tive Use of inCnrmation. being sensitive to discrepancios or 
othnr pus^zling aspects of a situation, and achieving solutions 

^ to problems. These gains were found to occur across a wide 

^ spectrum of ability levels, (p. 21-22) 

Olton (1969) investigated the program further and asked groups of 
students to write essays on poverty. The groups that had been 
through the programed instruction unit wrote longer essays that 
werg judged to be of higher quality. He also examined the rate of 
teacher presentation and teacher participation as an important vari- 
able , When materials were presented at the rate of one lesson per 
day with little or no teacher participation the effect was not as Im- 
pressive as when the prograrti was spread out over 8 weeks and in- 



cludid class discussions, A follomip assBssment aiter 6 months 
showed that instructional and attltudinal gain were still evident. 

On the other hand, Ripple and Davey (1967] failed to find signifi- 
cant differences on divergent thinking measures between an eighth 
grade control group and an eighth grade group using an abbreviated 
form of the Productive Thinking Program. Similar^, a study by Tre^ 
finger and Ripple (1971) failed to offer-sti^port for the effectiveness 
oC the program and the authors' claim tHatv problem solving skills 
barned in the program would tranifer to other areas of study. War- 
drop, Olton, Goodwin, Covington, Klausmelr, Crutchfield, and Rond 
(1969) found fewer significant differences favoring students in- 
volved in the Productive Thinking Program on the same criterion 
measures that had previously yielded resul^ts favoring such students. 
Furthermore, those significant differences that were found in the 
study were on measures of convergent thinking while divergent 
thinking tasks failed to yield such differences. These studies all were 
constructed so that teacher involvement in the program was mini- 
mal. ° 

In a summary of these findings, Treffinger and Ripple (1971) at- 
tributed the conflicting results to three variables within the designsi 
(a) the spacing of lessons and the provision for supplementary prac- 
. tice, (b) the degree of teacher participation in the presentation of 
program materials, and (c) the criteria used to measure the effective- 
ness of the materials. Generous spacing of lessons, provision for sup- 
plementary practice, a greater degree of teacher participation, and 
cri taria of evaluation that closely resemble ProduGtiye,Thinking Pro- 
gram exercises provided for the most positive experimental gains in 
the reported research. 

A serious question raised about both the design and evaluation of 
this program concerns the convergent nature of the activities in the 
program and the problem solving activities used as criteria in the 
majority of the studies. Only.minimal attention has bean paid to the 
development of divergent abilities in this program. Another problem 
exists in the experimental design of research on the Productive 
Thinking Program. In studies where the Torrance Tests of Creative 
Thinking were used in whole or pari as a criterion measure in pre- 
test/posttest designs, the dynamic nature of the tests and possibk 
interactions with program and/or posttest results made interpreta- 
tloh bf the results difficult. Designs that used problem solving tasks 
as criteria have been criticized as employing an. extension of the 
training materials and measuring only the narrow problem solving 
abilities type of the program and not general problem solving ablli^ 
ties or creative thinking (Treffinger & Ripple, 1971], 

CreativB-Arts-In-Miniature ^ 

Crutchfield also developed and evaluated a program similar to the 
" Productive Thinking Pragram based on a *'Creative-Arts4n-Minia» 



turo" approach that guides pupils step by step through a problem 
to a solution. The problems progress from the very simple to .the 
highly complex. When tested, students who had had the training 
experience surpassed the control group in question asking, genera- 
tion of nmny '*good*' ideas, utilization of clues, and production of 
ideas that give solutions (Crutchfield, 1965). The effects of theso cri- 
tnrinn measures were still evident 5 months later. No other research 
evidence about this material is available, and, once again, the con- 
vergent natiiru of the program makes its usefulness in nurturing gen- 
eral creative thinking abilities questionable. 

Purdue Creative Thinking Prograin (PCTP) 

The. results indicated previously for programs based on p: leni 
solving suggest that there is an additinnal need for programs that are 
,more general and less structured in their approach to creativity. One 
more general and less structured approach to creative thinking may 
be found in the Purdue Creative Thinking Program. This prograni 
(Feldhusen. Bahlkep & Treffinger, 1970] is aimed at fostering the dl^ 
vergent thinking abilities.of verbal and'figural fluency, flexibility, 
and elaboration in addition to the problem solving abilities that are 
the aim oi the Productive Thinking Program. The program's three 
parts— audiotape presentations of principles of creative thinking, 
short stories about famous American. pioneers,- and a series of short 
exerciSBS^have been researched in order to delermme the effects of 
the total package as well as differential effects of the several com- 
ponents of the progranL 
The earliest studies of the effects of the program were conducted 
/ with pupils in grades 3. 4, and 5 using the total program (Feldhusen, 
, -et al, 1969). The results of posttests on the Torrance Tests of Crea- 
tive Thinking indicated significantly higher scores for the expori- 
mnntal groups on measures of verbal and nonverbal originality, but 
not fluencyi flexibility, or elaboration. Groups roceiving instruction 
through the PCITP in a later study by Robinson (1969) gained more 
than control groups on verbal and nonverbal fluency, flexibility, and 
% ^ originality, hurt tKe fact that there were only two classes involved In 
the study sheds some doubt on the generali^ability of the results. 

The second phase of research on this program sought to determine 
the relative effectiveness of the components of the program. Expos- 
ing fouith, fifth and sixth grade students to single components of the 
PCTP resulted in the conclusion that no one component or combi- 
naticn of components was effective at all three grade levels or for all 
critDrj'jn measuros (Torrance Tests of Creative Thinking). A longi- 
tudinai study by Speedie, Treffinger^ and Feldhusen (1971) shewed 
this effect to persist 7 months later. Their results further indicated' 
that students need practice in and reinforcement for using the prin- 
ciples of creative thinking in addition to simple instruction for the 



- V maximum development of skills in that realm of the cognitive pro- 
cosSBs that includes those abilities, 

Idea Book, Imagi-Craftt and Creative Research 

Meyera and Torrance (1961) develdped workbooks for elementary 
school students Vi^ith portions suitable for juninr high school stu- 
dents. The materials consist of open ended questions, lines to com- 
plete to produce figures suggeste'd in the child's imagination, and 
"silly" story writing exercises. The motlvatjon lies in the assump- 
tion that this type of exercise is fun for children. According to Tor- 
rance' (1976), use of these workbooks in the classroom, resulted in 
creative growth as measured by creativity tests. Other Indications of 
significant improvement in creative Jh I nkLngjbiJities after use of Jthe 
Idea Book were noted by Brittort ;i967) and Torrance (1967a)r~~" 
A study by Frelheit (1969) of one of the workbooks (Stretch) failed 
^ to show significant-mean gain^^^ and nonverbal creativ- 

ity scores between experimental and controrgroups, but did show a 
significant mean gain in verbal originality for experimental subjects. 
This measure was most related to the content material of the treat- 
ment. Failure to find other signifibant differences was speculatively 
attributed to minimal teacher direction, possible overshadowing of 
content over creativity material, short period of time for learning, or 
the "fourth grade slump" in creativity. (There appears to be a clear 
period of decline in creative functioning at about age 9 in the Amer- 
ican culture,) 

Torrance and Meyers also developed materials aimed at teaching 
students at the upper elementary level to do creative researqh. This 
. ; material has not been field tested (1967b), Torrance also helped to 
develop the Imagi-Craft materials. A set of 10 record albums , with 
accompanying teacher guides, the materials deal with great mo- 
ments of geographic and scientific discovery, invention, and fan- 
.tasy. The goal is to teach fourth grade children about "the nature of 
the creative process, the value of creative people, and to engage chll= - 
. dren in':creative thinking experiences similar to those described In 
the dramatizations" (1967b, p. 140). 

Thmkiiig Crealively: A Guide to Training Imagination 

Davia imd Hautman (1068)' attempted to develop a creativity pro- 
gram for usy with- grades-6^^^ the form of dialogue 
among four^chaj_acjers^and concentrates on the diveldprrient of fa-^ 
vorable attitudes. The scieritlst-invenror^GlTaractei^ 
three characters a number of creative thinking techniques^ such as 
. .. attribute listing, morphological :analysis, checklisting, synectics, 
and free association techniques. A pilot study of this program with 
seventh grade students resulted in experimental subjects exhibiting 
66% more ideas on three divergiont thinking tasks than cohtrol sub- 
jects. Their ideas were alsq rate^^ significantly more creative. In 



addition, the trained groups displayed significantly more confix 
dence in their creative ability, more appreciation of unusual ideas, 
and more awareness of the importance of creative innovation. 

,New DirectionS'in Creatij^ity 

The definition of creativity adoptad by the author of this program is 
r operational, relative rather than absolute, and expressed as follows: 

Creativity is the production of an idea or product that is naw, 
originaj or oatisfying to the creator or to someone else at a par- 
ticular point in time, oven if the idea ji product has heen pre- 
viously discovered by someone else or if the idea will not be 
considered new, original, and satisfying at a later time or under 
different circumstances. (Renzulli, 1973, p, 3) 

■ -^he approach taken to training this ty^ is based 

on one aspect of Guilford's Structure' of TKe'lntelli^^ 
man abilities— the divergent production operation. Particular atten- 
tion was given to the facility for producing many ideas, readiness to 
change modes and categories of thought, and ease in modification 
and adaptation of given information. Two research studies on these 
rnaterials indicate the potential for influencing creative thinking 
abilities (fcallahan & Renzulli, 1973; Ford, 1975). The importance 
and influence of the teacher was agat^^noted in^ the Callahan and 
Renzulli study with the classroom Veing the only variable that 
showed a significant influe nee on the students in the program as 
measured by the Torrance Tests of Creative Thinking. Self percep-^ 
tions and teacher.perceptlons of student creative thinking abilities 
v^ere increased as a result of participation in the activities when 
used in pilot programs (Callahan 8i Renzulli, 1973). 

Inservice Training ^ - 

The least structured and most subject oriented approach to creativity ' 
was developed by Hutchinson (1967]. This approach consisted .of a 
4 day iriservice workshop for both teachers and students during 
which the principles of group methods, brainstorming, ideational 
fluency, originality, and planning elaboration were presented* The 
experimental group then studied a social studies unit with instruc- 
tions to keep those principles in mind and apply them wherever 
possible. The control group simply studied the unit using traditional 
methods. The training resufted in significant gains by the experi- 
mental groujD^ofjtudents in 4 out of 10 creativity measures (appara= 
tus fluency, plot titles fluency, Hip usei fluMayrand 
iblTilyirWoiriofnhese^gain^ ^unfortunately,---wei^__in 
fluency vvith no gains in such areas as originality, elaboration, or 
transformations. The lack of gains in these areas suggests a need for 
more time to explore the other principles, but it may also suggest 
that the fluency principii was the simplest, easiest to. apply, and,. 



therefore, the most practiced principle with little attention giyen py 
the teachers to activities that allov^ed practice In other areas/ Since 
there was iio control of the type of activity in the clasirooin, the^e 
, ■ can be no way of judging the factors that accbunted for the reaulta 
This Bvldenci-does suggest that there Is a need for providing 
' ties that mil systematically allpvv children to develop a nurnler of 
the'abllitjes necessary for creative thinking' - ' - 

Suminary 

Froin a reviev^ of the research on materials that developed Into cor^i- 
plex traliiliig materials, several conclusions may he drawn. FiMt. tile 
tasks on which success of the program are measured are very a jmilter 
to exercises in the program, causing one to question the breadth of 
influence the program has. Second, the packages are highly dejend^ 
ent on teacher effectiveness and involvement for .theij su^ces^. 
Third, the programs that have been researched (the Productiv^e 
Thlnkjng Program, the Purdue Creative Thinking Prdgrani, th^ B^i^ 
faJo Creative Problem-Solving Course, the Meyers-Torraiice mtm^ 
rials, and New Directions in Creativity] offer promise of aff^Ltiti.g 
creative thinking abilities and problem solvingi although soiwe are 
niore oriented toward Gonvergent thinkipg. Torrance (1976 J aii< 
Mansfield md Busse (1974) have come to similar concliiiiojis m 
their review of these materials. It should be empR'aslzed that te^ch^r 
involvement is a crucial variable in the effectiveness of thfe pri^^^ 
grams, suggesting that those factors that influence the scrtlng of th« 
classrooiTi environment are important whether the teacher Intenda 
to design a- unique curriculum or to Implement packaged riiatejial#. 



lASIC REFERENCE on Published Insmictlonal MatwiaJfor 
' Taachlnj Creativity and Problem Solvta^^ 

The first third of this book provides a bas|c introdtictioa to tech- 
niques Used to develop creative thinking and probleni solving^ Th# 
last two thirds of the book contain a' listing of hooka and instruct 
tional materials on teaching creative thinking: Included for eaclien-- 
try is Inforrnation on the publisher, instructions on how to crdM th# 
material (includfng price), a description of the material and target 
audience, and the underlying rationale. ^ 

Feldhusen, J. F., & Treffing^r, D. J. Teachiiig crmtive ihinMm^ 
and probhm-Bolvlng, Dubuque lA: Kendall/Huht Publishing Co ^ 
^ 1977. . , 
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4 The Teacher as 
0^ ReieafGher 
ofWillltV^rk 

in niy Clasifoom? 



AlthQUgh maiiy of the teaching strategies and curriculuin Ideas for 
enhancing creative, thinking .abilities presented In this book have 
been researched and field tested, every teacher Is aware that each 
classroom Is unique. Knowledge of the unique characteristics of a 
given class should guide each individual teacher in making deci- 
sions about what will wark In a particular classraQni. Every teachBr 
IS a Ilitle different from all other teachers; every student is a little 
different froni all other students. ThereforB. vyhet works with .one 
teacher and his or her students may not ho successful for another 
. teacher with another group of students, In fact, what works for one 
J teacher with one group of „ students may not even be suited for a 
different teacher working with the same group of students. Conss- . 
quently. teachers who attempt to implement the Ideas presented 
here should try to verify that the program, teaching strategv, or cur- 
riculum modBl thoy adopt is really working toachiovo the goals they 
have established for their students. BecausB many of the research 
findings related to the enhancement of creative thinking abilities are 
based on samples of children with average InteUigence, or ndults 
rather than gifted children, it Is particularry important that teachers 
verify the findings In their own classes, 

In evaluating the effectiveness of I given Idea for use In a class- 
room. Lho teacher might consider several factors. Among these are 
the- teacher's own ease and comfort with the Idea, student, satisfac- ' 
tion with the process, and, finally, the degree towhlch the ohjectlves 
of instruction are being achieved. Each of these factors Is important 
to the ultimata usefulness of any Idea, and each one Interacts with 
the others to produce final olitcomes, ' • 

There are several possible approaches to assessing the changes in 
students that nilght occur as a result of using the Wow Directions In 
Creativity materials, or a synectlcs approach, or a teacher's own ap- 
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proach to teaching creative thinking. The mogt common approach to 
making judgments about theae changes is to use creativity tests, 
Ar^ong the commonly used tests are the Torrance Tests of Creative^ 
Thinking (TorTance. 1986), the Remote Associatfs Test (Mednick, 
1967), and the Wallach and Kogan tasks (Wallach 8i Kogan, 1965). If 
you wish to use theie tests to rneasure changes in your students, you 
rnight administer the test before beginning to use the materials and 
then after a sufficient amourit of time has elapsed in order to feel 
reasonably sure that charigei should have OGCurred. To be sure that 
any changes that occurred can be attributed to the teaching strategy 
you chose, it would be appropriate to also test a group of students 
who were not exposed to the nnaterials. If this group does not change 
as much as the students who us© the materials, then you can be more 
certain that it is the.materials and not simply time that brought about 
the changes. ^ 

There are other ways to assess the Impact of these strategies on 
student performance. For example', you might select a set of student 
papers or other products from the beginning of the year and one 
from the end of the year, and then ask a judge to pick the more cre- 
ative of each studdnt'^i'pairof prolcuts, (The judge, of couroe, should 
not be told which prodiict was completbd first.) 

SimiJcsriy* judges miyht be asked to rate a student product on a 
rating scale of creative perfomiance, Comparisons of ratings prior to 
Implemeniarion of the program can be compared to ratings of prod- 
ucts cuiripleted after the atteniptB to develop this talent. Some sources 
of nit(ng scales that might be used are found in the Appendix. Other 
rating sCf^lc'H may be found in the Guidebook for Evaluattng Pro- 
gramB for the Glftud and Talentad (see Basic Reference in this sec- 
tion). 



BASIC REFERENCE on Evaluating Programs for the Gifted 

and Talented 

This guidebook discussea many approaches for evaluating entire^ 
programs for the gifted and talented. However, many of the ideas are 
appropriate for evaluating outcomes of instruction.^ Furthermore, 
there are many examples of rating scales and survey Instruments 
that would prove useful in rating the effectiveness of creativity pro- 
grams. ^ 

Renzulli. J. S, A guidfibook /or evaluating prdgroms/or the gifted 
and taiented. Ventura CA: Office of the Ventura County Superin- 
tendent of Schools, 1975. 

Other measures of creative production are also found in the Ap- 
pnndix arid might prove useful to the teache'^ wishing td assess ere* 
ative development. 



' In evaluating the ©ffectiveriess of the strategies or programfi cho- 
sen to develop creative thlrikiiig skills* It is obvious that one wpuld 
like to assess the degree to which students have actiially learned 
new problem solving strategies, becoine more original, etc. How- 
ever, it would also seenri important to as|ess the affective inipact that 
the activities have had on the students. Research has demonstrated 
that students retain those ikilli that they value and learn most 
quickly those things which are enjoyable. It follows logically that 
the iatroduction of new approaches to thinking shoiild be evaluated 
for its affective Inipact as well as Its CDgnitive Impact* For e?cainpler 
it would be important to appraise the degree to which students have 
come to value these strategies in thinking, the degree to which they 
are aware of the type of probleitis that warrant applicatioii of theie 
strategies, and the degree to which they feel comfortable in engaging 
in activities that are open ended in nature, reqiJire flexibihty in re- 
sponse, or require tolerance for ambiguity. A number of instruraents 
.have been developed that nciight prove useful to the teacher who is 
attempting to assess these otittonies. One such rneaitire is called the 
Clreativity Attitude Survey (Schaefer, IflTl), For each of the 32 state. 
nientB on this scale, the student must uidicate Mb or her agf eenient 
or disagreenient with the statement. The items are designed to mea- 
sure the following dirnens ions' confidence In the student's own 
iduas, appreciation of fantasy^ theoretical and aesthetic orientation, 
openness to impulse expression, and desire for novelty. The follow- 
ing are examples of items from the scale: 

I like to play **niak:e believe" games. 

1. often act on the spur of the moment without stopping to thl nk. 
t think daydreaming is always a waste of time. 
I feel that thinking up ideas that aro **way out" or '^fantastic" 
is a waste of time* 

1 would rather \hh k up a picture of my own than trace or copy 
one, 

I would rather learn strange new gariies than play games that I 
i-know well 

Other children have better Ideas than I do, and it is best to fol- 
low what they do. » 
Artists are sissies, 

1 would rather buy a paint-by-number than paint a picture by 
myself. 

Another instrument that could be used to assess afff5cv t\. e changes 
is the Pennsylvania Assessment of Creative Tendency (KDokey, 1974). 
This instrument is a self ass&ssmfent of self direction, evaluative abil- 
ity, flexible thinking, origiiial thlnkingi elaboratlve thinkin^g, vvlll'. 
ingnuss to take risks, iBase with cpmple^clty,^ nuriosity* and nuejtit 
thinkinjg ability. Some examples of items on this scale are given be-- 
low. 



If the last page of a book is missing, the book is not wortH read, 
ing, ■ ^ 

I would like to make up a new song. 
TV news shows are boring, ^ 

Learning how to do things is more important than getting 

cellent rnarks. ^ 

I like to make things vyithout following directions. 

I think I could make up stories as good as those in books. 

Many other scales for assessing attitudes toward creative thinking 
activities and for assessing student perceptions of their own creative 
ity may be found in the Appendix and in the Basic References on the 
Mt)asurement of Creativity. Most of these scales take only 10 to 20 
minutes to administer but will provide some valuable inforrnation 
to the teacher about the success he or she has achieved in meeting 
particular affective objectiyes. If they are administered prior to the 
implementation of the activities designed to have an impact on these 
attitudes and again some time after the program has been operatiiig 
and change is expected, some assessment of the effects of the teach- 
ing strategies can be made. As with changes in the achievement 
Rrena, it would be desirable to compare changes in students in the 
group in which creativity has been a.primary objective with changes 
in a group where creativity was not a primary objective, Cornpari- 
sons could also be made between groups in which different strate^" 
gies had been used to try to achieve the same objectives. 

A. teacher who is iutere^;t©d in evalilating the affective conSe- 
quences of a program for deyelopitig creative thinking abilities 
might also choose to solicit the opmions of the students in the class-- 
room about the particular aptivities used. A simple questiorfnaire 
designed for this purpose, follows, through an instrumerit such as 
this, the teacher can gather information about the degree to which 
the students enjoyed the activities presented as well as Information 
about the students'' perceptions of the effects the prograrn had on 
their thinking/ ^ 

Regardles<of the judgments you make abo it whether or not to 
continue, using a particular teaching strategy or set'bf creativity- 
training materials, it is important to keep in mind that each class 
arid.oach teacher are unique and that some assessment rriuWbe made 
^flhe success of these materials and strate|ies in attaining thejoals 
^ you^have in mind. No matter how good the material might look In 
the packagn or how impressive thteJiterature. the ultimate test is how 
well they work in your classroom. " ' ^ ^ 

A .Student Questfonnaire . : 

Name _________ feachDr's Name_;, _ ' _ _ ' 



Dmcilonm The following questiohs ask for your opinions about the 
creativity exercises you Have been.working'on injhis class. This Is v 



a chance for you to Jet others know how you feel about these activi- 
ties. Please answer each question as honestly as possible. Check the 
one answer that most clearly expresses your opinion, ...-"^ 

1. If you were going to teach sixth gradt..next year, would you 

— _ include more creativity activities than you have had this 
year. • ' 

include fewer creativity activities than you have had this 
yeaj. 

include the same number of creativity activities as you 
have had this year. 

include no creativity activities. 

2. If you were given a choice next year, which of the following 
would you do? 

Vote to continue working on creativity exercises like the^ " 

ones we used this year, 

~_ Vote not to continue working on these activities. 
— Have no opinion. 

3. Which activity does your class enjoy the most? 

Spelling . 
Reading 
_ — Arithmetic 
_ Cjceativlty exercises 

4. The discussions we have tabout o^ responses to the creativity 

. actiylties^^^^ ^ 

often help me think of nev\^ Ideas. 

sometimes help me think of new ideas. 

: are fun, but seldom help me think of new ideas. 

=^ — are a waste of time/ 

5. Discussions we have about our responses to the creativity activ^ 
ities * 

are valuable and should follow every activity. 

are sometimes valuable, but only helpful for some activi- 
' ties. 

are valuable for some students, but not for me. 



take up too much time. I would rather work on other activ- 
ity sheets, ^ 

6. The teacher 

allows us to think .of wild ideas and accepiS them vvhether 
they are practical or not 

_ _ _ accepti only practical and useful responies, 

allows us to express vdld ideas, and then helps us to jiidge 
■■ whether our ideas are practical and useful and accepts our 
opinion. ^ 

7. The creativity program has ' -^^^ ..^ 

— ^ helped me thiiik of many ways to solve a probleni.^ 
— ^ helped me find the right solution to problema, 
_ _ has not helped me solve problems. 

8. When we work on these activities 

_ ' ■■ a few boys and girls do most of the talking. 
_ ■■ _■ the teacher does most of the talking, 

the teacher and a few boys and girls do most of the talking. 

we all try to contribute to the discussions. 
1 would like to work on this type of activity 
every day. 

two or three times a week. 
_ ■■ ■ once a week. 
— . none of the above. 

. When working on these activity sheets, I like to work boat 
-_ ■■ alone, 

_„ with one other person, 
in a small group, 

with the whole class. ' ' ■ 

. . While working on tha creaf ivity activities, I most often 
_„ wish we had more time to work. 

feel we have just about the right amount of time to work. 
- think we spend too much time on each activity. 




12. Tbasr^feativity activities are 

as important as the othgr subjecfs I study in school 

™ more Important than other subjects 1 study in schpoL ^ 

1^ fun, but not as important as other subjects I study in 
schooL 

_ — a waste of time. 

13. Do you feel that the creativity exercises have made your regular 
school work more interesting? I feel they have 

made it less Interesting. 

made it neither more nor less interesting. 

made it slightly more interesting. 
^^^^ made it quite a bit more interesting. 
^ — made it a great deal more interesting. 

14. Do you feel that your thinking has improved since you began 
working on the creativity activity sheets? My thinking . ^ 

^-W-^ became poorer. . . ^ 

did not change. ^ ^ 

improved slightly. 

impruved quite a lot. 

improved greatly. 

15. Do you feel that the creativity exercises helped you in your reg- 
ular schoolwork? These exercises 

_^ have made me poorer in my regular schoolwork. 

— _ have not helped me in my regular school work. 

' _„ have helpad me slightly in my regular schoolwork. 

have helped me quite a bit in my regular schoolwork 

* have helped me a great deal in my regular schoolw^ork, 

16. Do you now enjoy using your mind more than you did before 
you began.using the creativity activity sheets? I now enjoy using -■ 
my mihd ' ' :\ - 

less than beforfej^ v 

about the same as before* ; 

— a little bit more than before. ^ 



quite a bit more than= Before* 
very much mor© than befare. 



T77"Now that I h¥9e~worked-on-these-Greattvity^a£tL^^^ 
am 

= more creative than I used to b©. 

less creative than I used to be. 
- - - about the same as I used to be. 
not creative at alL 



18. When working on creativity exercises I 

. ^ had to think harder than I do in other classes. 

= thought about as hard as Ldid in other classes. 

^ — did not have to think as hard as I do in other classes, 

19, Working on these actu'UiBS was 

more fun than working on other subjects, 

about, the sarrie as working on other activities. 

=_ boring and not as much fun as some other subjects. , 
Which sub|ects are more fun? 



20. These activities were 

too hard, ... 

difficult, but I could do them if I really tried. 

neither too hard or too easy, Just about right. 

too easy. - ' . 

21.. When I am working on the creativity activities 

. I think in different ways than I do when I am working on 

my other work. My brain must do different things. 

I think in the same way as I do when I am working on my 

f ■ i other work. My brain dom the same things* 
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5 fl Summary of 
Prartical Implications 
for The Teaclief 



The research presented in the previous chapters leads to some gen- 
eral considerations about what a teacher might do to encourage ere- 
ative production by students in the classroDm, 

1 Provide B nonthreatenlng atmosphere. The dassrpom enviro^ 
ment should be structured In such a way that students_ ideas 
a^opinions are respected, ridicule of new idaas^isa hmir^ ed^ 
questioning is encouraged, and questions are asked that allow 
students to be open and uninhibltedjn response, 

2 Sai" from becoming the ludge of the worth of all pra^^^^ 
ihe clisroom. An open, rionjudgmental attltudo on tlie part of 

he teacher will allow more freedom for divergent productmn as 
wel^ the evaluative skills necessary for the compete creative 
pn!ci. Encourage students to develop^criteria to ,udgp both the 
' work of peers and themselves. - j. <J ,.,Vin 

3. Model c^ative thiMglnd/orlntroduce other in^^^J^^^ 
are able to illustrate the creative thinking process to the stu- 
d^;? The teacher should take care to model creaUva proto 
■ solving procedures on as many occasions as possible, not sim- 

4 Atlmpt to integrate activities and questions that encourage di- 
^e geS producUon and evaluation Into as m^y J^^^ 
as possible. The necessity of illustrating transfer of these skills 
to all areas of thinking cannot be over|stimBted. 

5. Make a conscious effort to remind ^'^^^^^f. "e crea^we o he 
original to try to think of new ways to solve a problBm. etc. 

6, SySatlcall^ reward novel Production. The use of ^pei^ 
cLditioning to reinforce specific types of novd ^^^^ 
lead to an overall increase in creative production. For exarnple, 
the reinforcement of the use^^^, variety of sentence structures 
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in an essay has been shown to Influence overall creative writing 
skill. Care should be taken to choose apprapriate reinforcement/ 
Gifted children can be Bxpected to value rewards that are some- 
what unique. , , ' ^ 

7. Provrde stimuli for as niany of the sensiss as pdssible, A variety 
of stimuli encourage the student to view the problem from a 
variety of perspectives and also seem to enhance the sense of 
openness and psychological freedom, 

8. Make use of warm-up activities when moving from highly struc- 
tured convergent or memory type activities into activities re- 
quiring students to engage in creative production. Such brief 
activities should be used to reaffirm tKe nonthreatening envi- 
ronment and are most effective if they relate to the task to be 
accomplished. 

9. Incorporate activities into the classroom instruction that require 
students to generate a large number of correct responses. That 
is, provide open ended questions that have no^ single, right an- 
swer. 

10, Instruct students in the prmciples of brainstorming, but incor- 
porate strategies for self evaluation of the quality of ideas. Fur- 
thermore, brainstorming activities will be most productive if 
tied to '*real problema*' or '^meaningful production" rather 
than simple games. 

11/ Be a participant in the actions. Do not merely pose problems, 
but be an active problem solver. 

12. Encourage students to eKpress positive self statements about 
- their creativity and avoid negative self evaluations. Provide 

them with guiding statements of attitudes, approaches to prob- 
lems; and orientations to the process. 

13. Altempts to incorporate published material into the curriculum 
aro dependent on the understanding and commitment of the 

1 teachers who are using the curriculum. No packaged materials, 
are independent of the teacher*s use of those materials, and the 
effectiveness of creativity training materials seem to be particu- 
larly influenced by the teacher's attitude and the environment 
of the clas^sroom. 

14. Whichever strategies are adopted for classroon^use must be 
evaluated within the particular classroom with your particular 
students and teaching style. What works in one situation will 
not always Work in others. Continual assessment of the objec- 
tives of instruction is crucial. 
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